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EXPLANATION OF THE PLATE IN FRONT, ILLUS 
TRATIVE OF THE THEORY OF PERCEPTION. 



The entire of the figure xp is designed to represent the External 
Organ of a Sense ; in this instance the Eye, of which p ii the 
Pupil, RR the Retina, a the Optic Ner?e. gh stands for the Brain, 
M the Mind, abcd any external body to which the eye is directed. 



The lines tt continuous to, meeting at p and continuous from 
p to RR, considered by Newton rays of light, are meant to show just 
so much of the whole of the common sense' exciting medium as is 
included between tpt rpr and by which the retina is impressed at 
the same time. 



This medium is the same for all the Senses, it is quiescent, erery 
where and at all times present, the pressure and changes of pres- 
sure on which make it the universal sense-acting cause. 



The pressure is at the maximum on the retina when the percep- 
tion is that of darkness. 



A body we name luminous, as ^'^t, when interposed in the axis of 
vision line pli, or in the direction continuous with pl, as l^'^t, 
lessens the visual pressure on *tl lp, therefore on rr and makes 
it of that degree which causes the perception to be what is termed 
luminousness. 



With the luminous body at t, t or *t, and an opaque body as 
AC interposed in the axis line, the optic pressure, in this case, is 
less reduced than in the preceding, by which the perception is that 
we name colour. 



EXPLANATION OF PLATE. 

The perception, which is the sensation of luminousness, or of co- 
lour, accordingly as l is luminous or opaque, is, to us, apparently 
situated at its external cause l, which makes it be thought the cfx- 
ternalbody is coloured and an object seen by the eyes, ac affects 
the pressure reduced generally by *t the Sun, or Flame, on 
the retina and on a portion of the retina the form of ac, as ef, 
which causes the brain to be affected by the optic nerve similarly, 
as at K, whence arises the sensation of colour, as s. So that u. may 
be considered the whole sensation promoted by *t ; and as con- 
sisting of the sensation of light including the sensation s of 
colour ; which latter, from apparently belonging to ac, is conceived 
to be the colour of the opaque body to which the eye is, or at 
any time, directed. 



AC cannot be similar in any respect to the sensation s of colour ; 
and from ac being material, the sensation s mental, the external 
body is not coloured ; and as colour only is visually perceived, the 
outward uncoloured body is invisible and the sensations, in every 
instance, is the sole object seen^ that is, perceived. 



By all the Senses it is the alike. The Mind only perceives: the 
Senses by their nerves but excite the brain ; and the Object of Per- 
ception, whether of seeing, hearing, feeling, taste or smell, is but a 
Sensation. Hence, when it is imagined a body is coloured, hot, 
cold, noisy, flavoured or aromatic, the contrary is the fact, the 
whole being but sense-excited mental effects which indicate no- 
thing of their external material causes, but, that they cannot by 
possibility be similar to sensations. Of external bodies we can 
know nothing ; their existence we can only infer from the sensations 
they promote in the Mind. 



t3* The Reader is recommended to paint with vermilion the small fgure 
s included in m. 
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PREFACE. 



Doubtless it is the feeling and laudable ambition of 
every person to contribute somewhat to the common 
stock of knowledge. That all should according to 
capability, is imperative, from all drawing on it for 
information. Under this impression the present is 
my mite-offering.. 

Bold, without collegiate education— perhaps bold 
too much — but happily untrammelled by statute- 
learning, I have, after my own manner, fashioned an 
outline of Natural Philosophy, founded, I humbly 
conceive, on Natural Principles, which, and however 
novel the doctrine, is now adventurously submitted 
to the tribunal of pubUc judgment, trusting most ar- 
dently, that when in more competent hands, it may 
in no small degree be the means, ere long, of promo- 
ting the best interests of Natural Philosophy. 

Having sought most studiously, but in vain, among 
the various Systems of Philosophers, wherein consists 
the Simple Theory of Nature, it appeared there must 
be something fundamentally erroneous or all would 
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be alike ; natural principles being common, it is but 
reasonable to expect all deductions should be similar 
and tend to the same result. In the science of pounds, 
shillings and pence there is no difference, the standard 
of value is established and known by all. Whereas, 
in Philosophy, as if there were no standard of truth, 
diversity of opinion is too general even among the 
most scientifically learned ; and on any thing like an 
indisputably fixed basis there seems to be nothing 
established. The Theory of Nature cannot be but 
simple, yet according to the most scientific illustra- 
tions there is nothing more coniplex. There is 
almost nothing of what is most generally received 
and considered established, excepting laws calculated 
from existing renewable effects, but what is disputed 
or disputable. In what is advanced as cause! and 
causes there is the contrary of stability in every 
instance. Still most of all strange, is, the little adhe- 
rence to first principles, these being not only over- 
looked in the illustration of phenomena but so gene- 
rally perverted into their contrary, also, from the whole 
which are any way maintained being altogether in- 
consistent with the nature of that to which they are 
applied and from which they are said to be deduced, 
Inert Matter. For while inertia is universally 
admitted to be essential to matter, not only is matter 
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said to have several self-acting properties, but the 
mere principle itself, Inertia, which signifies nothing, 
is made an innate force. By which, instead of main- 
taining the true natural simple principles of unity of 
cause deducible from matter being inert, Modem Phi- 
losophy endows every atom in creation with the mean^ 
of being cause, and not only so but of being each a 
twofold cause, by having the power to attract in one 
direction and repel in the contrary at the same time, 
yet still maintaining matter is naturally and essen- 
tially inert. And without any general individual 
cause for the whole, it maintains several general 
causes together with numerous partial causes for this 
and that phenomenon. Thus the Astronomer has his 
universal gravitation and central forces, the Chymist 
his universal attraction and repulsion, also sundry 
chymical causes of a different nature each for minor 
effects. This cannot be named simplicity nor the 
slightest approximation to unity of cause. Wherein 
then is there any true foundation for the superstruc- 
ture of Modern Philosophy. 

It cannot possibly be true that every molecule in 
Nature is endowed with ability to perform of itself a 
certain part, nor in reason that each can act in two 
opposite contrary modes ; and it is repugnant to 
first principles that any molecule can of itself act 
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essence of an atom. Can it make the atom act, and 
what can it effect on a like unalterable atom. May 
not an atom be acid and inert : and then of what use is 
acidity which is nothing communicable, the essence 
of an atom being identified with the substance. 
Under all these circumstances, and from acidity being 
an elementary quality that could not be generated by 
the accumulation of atoms in the bodily state, there 
appears no reason for considering acidity Jbelongs to 
either matter or bodies. 

The question is, how is it known by the Chymist 
there is acidity in either bodies or matter. The 
knowledge is but by the sense of taste. This, how- 
ever, informs us nothing of matter or even bodies ; 
by it we know only a sensation of flavour, which, 
from being but a mental sensible effect, is no criterion 
from which to decide on the nature of its material 
cause. On the contrary it determines that the cause 
cannot by any possibility be like the sensible effect in 
which the sensation consists. The effect or flavour 
is mental, the cause material, therefore the cause has 
nothing of the mental effect, flavour or acidity. This 
being the fact with respect to what we know by one 
sense, and all we know by the other senses being 
equally but sensations, the outward causes of our 
knowledge we cannot know, and of the whole we do 
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know by oill' sebseii, nbihiiig of the like is a property 
at 4tiftUty df nMf tei-. Dedubting then the whole of 
our sense-excited knowledge by bodii^s and leaving 
tinaltferable atoms to be ittipulsiVely abted oti, th^re 
is lidthittg of the bUtire of Nature but what is com- 
iposed bf in^ atoms, belonging to which there can 
be no cause of action physical or metaphysical. 

Llfclitly, what species of cause is requisite that should 
be general atid of an fttipulsiTe nature. Inert matter 
is no cause : catkse not material is nothing. Yet 
that some universal cause eiists id as evident as that 
the Whole of Nature is in a state implying the pre- 
sence of <SEiuse ill every direction. Analogous to effect 
is (^use, and frotti local change constituting all effect 
liable to niatter, there is nothing to look to as cause 
but the general pressure, which, from being universal, 
it may iti reason be assumed as cohstituting the 
Power of Nature. 

After this nlode of reasoning inductively from the 
nature of matter to that of cause, I concluded, that, 
the only correct basis on which a System of Natural 
Philosophy can be founded is that of the inertia of 
inatter, and for cause the general pressure. The for- 
mer is made evident by a knowledge of the nature 
and use of our Senites, whereby we learb to divest 

matter abd bodies of all qualities and properties the 
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like of the whole we know by the agency of these 
organs of information ; and that pressure is general 
there can be nothing more evident. 

On these principles Inertia, and Physical Force 
resulting from the general pressure, I have attempt- 
ed the illustration of some general phenomena under 
their respective heads, and, contrary to rule, intro- 
duced occasionally, as collateral proof, cases consi- 
dered dissimilar, although there is similarity in all 
things in Nature, Cause, pressure, being the same for 
the production of every effect. 

In frequent instances, the language made use of in 
what follows is stronger than warranted in theorising, 
which I trust will be received as mere inconsiderate 
wording. I advance nothing as the absolute fact, a 
point I am confident I have not and imagine none can 
arrive at in any instance. If I have led the way to 
the discovery of the Theory of Mechanical Nature, 
it is performing something in forwarding the great 
cause in which all are interested more or less. To 
witness the same ably advocated and made complete 
by hands more competent, will most amply reward, I 
will not say labours, but many years perseveringly 
devoted to this greatly edyfiing subject. 

The Theory and Principles of Perception^ I have 
exemplified in every manner I conceived necessary, 
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according to my own ideas, in order to prove the ne- 
cessity of abiding most strictly by them in philoso- 
phising on physical subjects, and to disabuse the 
minds of book-learned students of the prejudice of the 
learned against their application in physics, under the 
erroneous impression that nothing in the science of me- 
taphysics has relation to even the knowledge of the per- 
formances of mechanical nature, and that by the Senses 
we have full knowledge of the materials of Nature ; as 
if the whole of the sciences have not emanated from 
reasoning on the materials and performances of Na- 
ture, or, that in Nature there could be even two 
unconnected sciences. While metaphysics aim at 
that ever-to-be unsettled point, the final rest of human 
hope deduced from reason, which, most certainly, is 
widely separate from all physical disquisition, the rela- 
tion the mind's knowledge maintains with physical na- 
ture is necessarily part of the Science of Physics and 
by which only we learn tor distinguish what is physical 
from what is metaphysical ; it being the fact we phi- 
losophise on the mind's knowledge, the whole of which 
is metaphysical, as if the whole were physical circum- 
stances known immediately by the Senses or by the 
Mind. Whereas the Mind has no means of knowinj]: 
any thing of material nature, its knowledge is 
wholly excited within itself by the instrumentality of 
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the organs of sense and con^sts altogethet in mer6 
sensible effects. 

Tq the learned the foUo^ving Introduction may ap-^ 
pear prolix ; these persons X do not undertalce to teach. 
By them I have been taught, and all are free to form 
their own opinion ; mipe I will fireely change when its 
erroneousness has been proved, To the Amateur—* 
like myself almost wholly a stranger to experinAe];ital 
performances, manipulations in the laboratory and 
the advantages to be derived from public lectures^ 
but depending altogether on book-written opinions 
of the many — I conceived it due, to make known the 
offices of our Senses in a manner that should have the 
effect of convincing ther^ is nothi^ng known or can be 
known by them, the <^ontrary being the impression 
from oi^r infancy and maintained in every stage of 
subsequent edupa,tipn. For who does npA think e;K-f 
ternal bodies are seen by his eyes and th^t the \yhole 
are the same as his mental knowledge. This eri^or being 
made evident, it cannot but be admitted we h^ve been 
philosophising hitherto iq a mannet* somewhat back-^ 
wards, upon mental effects under the erronepys inci^ 
pression the whole are or belong to externa^ bodies. 

The Principles I h^ve adopted are not mere no- 
minals like Attraction and Repulsion. Inertia is 
Undeniable and by all admitt^ : malf^ing it a resisting 



force i^ i^ fiejrvwWQa oS QQjnvm^ mn^e : not main- 
taining it n^wt infle^i^ibly in every physiqiJ in^tanoe 
huH reii4^re4 PfeiJiQBopby what it is^ a m^re. oompila* 
tipn of isolf^t^d Qir^umntaiH^W and ^^mnecl eau$ei^ ; 
^Uerwp in tJvD trw senw an4 gw^^wi appUc^tiQQ 

Pl^los^pby ift wpeWe 9^ being Mtijwdl iiw4 perfect* 
PfcifsnrQ ist lunown nM i^^toftittQ^j ii; is universal and 
iiKti^^p^ntiU^ not o»ly tQ the performances but cxi^tenee 
pf the Sy«toQi« Afif^f de<lttQtiAg fro^ ejt^teraab the 
irholf^ ^ tilpQ Ukft cf Qur sene^^ftwited knowledge^ it 
IB qlmom ^t «J11. oQtwa]?d thlj»g9 are neoe98arily 
dififeircnt fifcm ^li^t we know ; maintaining that in- 
ertia, is ePA^tiftl to nmtt^ and pxessnre the only 
nij^w of neit^n* on these principles the following 
i]lnai^4tii>n« hM^heepndvnnecd^ wd mnintaiined wM^ 
myii^^ se^injyiig eotnsiftewy thronghou^, from, which I 
ani led to conoliidc the theory of Matter ai;4 Force 
)^e i^geffled "nnd ita exempUdci^tienft nre no^al- 
tegethci^ enH^neoua. 

If ti^e be a»y thing ol whut ia a^«n<^d in ihe 
8nhse<|wnA sl^ta de^ecMing the ef^tbet^ Original^ it 
wiiU be foijiftiinthe Theory aind Pfinci]^ oi Molion^ 
which, whe^er/ttc* ^J[(dt(¥^ \^ ppne ca^n be. db- 
m^unced aLplft^ni^aii* I aj». Mky. aware^ the: wh^ide 
Ues open to. the toO] common objecticm, that^ no ge^ 
n^raJt theory oC MB4;t^ and: JP^ce caja: be relied Qn 
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not matheniatically and astronomically demonstrated. 
Of these sublime sciences I have assumed no know- 
ledge for obvious reasons. Still, however necessary 
their application in proof, common understanding 
and a little learning are sufficient to direct rational 
investigation and establish any well founded refuta- 
tion. This much with confidence may be said, that 
no Mathematician and Astronomer, with all his in- 
disputable calculations, has, to this day, promulgated 
and exemplified a Theory of Nature on mechanical 
principles, or maintained in the proper sense and full 
extent the inert nature of matter. As by the measur- 
ing chain we make no discovery of the nature of the 
land or timber, by mathematical calculation, however 
just in itself, the nature of force remains still to be 
found out ; and while from the most elaborate calcu- 
lations the laws of planetary motion have been ascer- 
tained, still the cause of motion has hitherto been all 
guess-work, and that which has been hit upon is what 
the whole of matter declares a physical impossibility. 
In feet, with the aid of all the learning from all the 
sciences, the manner of accounting for planetary mo- 
tion, fiom "impulse once impressed" and *' gravita- 
tion," amounts to making all projectile motion be with- 
out cause ; for if the equal of the assigned cause be 
deducted fi-om the effect there is no cause for the re- 
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maining effect or motion, — still it is impossible effect 
can be greater than cause. From the present in- 
consistent condition of Philosophy it may also be 
said and without exaggerating, a little well direct- 
ed reasoning can discover that which the Science of 
Mathematics is vainly applied to effect from not 
being legitimately deducible by the science. While, 
mathematically, the laws of Nature have been disco- 
vered, attraction, repulsion, gravitation and the cen- 
tral forces, as causes, are additions arbitrarily and 
erroneously assumed ; the whole are in violation of 
the Inertia of Matter and each is equally absurd as 
impossible. 

Should the Theory of Motion, now advanced, be 
found even an approximation to the natural fact, and 
as, on the Cause of Motion being known and esta^ 
hlished depends the truth of our philosophy^ it may 
be somewhat interesting to know the steps by which 
the discovery, so far, has been effected, and will I 
trust, prove a useful lesson to those who tauntingly 
deny all right of idea and endeavour out of the beaten 
track, or not pursued by the legitimates of a College 
or Presidential Chair — not one of whom have ever 
had any correct idea of motion, or long before now 
the world would have been in possession of this 
Most Grand Desideratum. 



For a number of yeard the discovery of a perpei%ial 
motiim occupied my thoughts, und at ev^ry mecha- 
nical devio^ I could imagine my leidure hours were 
employed. The pursuit brought me acquainted with 
my own errors. Kothing disheiirtened by numerous 
ikilures, I gave up all idea of employing mecbanical 
means, but looked to the planets in H^alt^h of the 
cause of these bodies performing perpetual motion : 
and being convinced that self-motion in a mass of inert 
matter is an absurdity, it appeared to m^ a matter of 
certainty, that, the planets must be involved in a m^^'* 
dium on the pres^ur^ of which their motions depend. 
At the same time being engaged in the study of 
Murray's Chymistry, his negleOt also of the princi- 
ple of inertia induced thd OOnclusiob, that the Whole 
must be contrary to the natural procedure. The 
subject of Expansion, I imagined, if correctly 
understood would afford means of setting the whole 
to rights*— previously I had abandoned the whole 
doctrine of attraction and physical beat. I reasoned 
thus : a physical cause must enter a body to produce 
expansion; something must hinder this cause entering 
in the absence of fire : heat is not the causO of expan*- 
sion : the hinderance against expansion must first be re- 
moved to let the expanding cause enter, which latter, 
when within the body, can effect but forcibly the sepa- 
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ration of the atoms of the body. Here then is motion ; 
and why not by the medium which keeps the planets in 
motion ? A planet can only be pressed forward as are 
atoms during expansion. But then, the matter, the hin- 
derance to the expanding cause entering the body, 
should, from being itself pressed against, effect expan- 
sion : — this led to the idea of minus-pressure matter, 
or, that of one kind of matter lessening pressure on 
some other. On which I concluded, that if a planet 
had one kind of matter on one side and a different on 
the opposite, planetary motion would be effected by 
the unequal pressure, thuswise promoted, of the me- 
dium of space. After ruminating on these ideas and 
applying the principles in illustration of recorded 
experimental trials, I found the whole such, as when 
matured, would account for phenomena generally, 
and hence the present Digest. 

It is almost needless to mention, I felt ambitious to 
be the discoverer of the Cause of Motion if not capable 
of effecting a perpetual motion : still, by experience 
taught, I may be blind to some fundamental mistake 
which I am incapable of discovering. And from being 
unwilling to have the discovery known excepting ge- 
nerally and at once^ I consulted none who c^uld point 
out the possible fallacy. If the whole be a mistake, 
the Author has the Public to set him right, who will 

4 
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do SO, each after his manner. — ** Let them/' however 
^ chide me friendly and reprove me, but let not their 
precious palms break my head ! " 

To Micajah Brunei, Esq. I feel greatly indebted 
for much valuable information most obligingly be- 
stowed on many former enquiries, troublesome no 
doubt to Mr. Brunei who knows so well the value of 
time: most particularly for his disinterested advice, to 
''^persevere.*' ToMr. Bacon, of Chatham Yard, I am no 
less indebted for his attention at all times to my sug- 
gestions, the errors of which he always discovered at 
a glance, and who, although not a Mathematician, is a 
real Mechanic. 

There remains but to state, that, in my present iso- 
lated sojournment, having much leisure, the present 
work has been prepared for the press under several 
disadvantages ; particularly the want of books on 
science to consult, and having only a few hastily 
scribbled common-place books from which to obtain 
subject matter and quote authorities. So that what is 
quoted may not be literally correct, as well as what is 
described of others in the plates may differ from the 
originals ; but in no instance is any thing wilfully 
perverted. The whole is now before the Public, who 
will decide, for me if I deserve it, against me, if I 
deserve it. 

Jersey^ 20M November^ 1835. 
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By Natural Philosophy is understood generally, 
a description of the Causes, Bodies and Circum- 
stances constituting the phenomena of Physical Na- 
ture. — Comprising a history of the appearances, pro- 
perties and qualities of Bodies and Matter under the 
various states and changes to which they are suhject— 
upon the principles of Nature discoverable by the 
Senses and Reason— however from the fallibility of 
human judgment liable occasionally to misinterpre- 
tation, owing principally to cause being in no instance 
sensibly discoverable. Such, or nearly is the commonly 
maintained opinion as to the nature and import of 
Natural Philosophy. 

The learned make no hesitation in philosophising 
on the foregoing conditions. — Nature, they say, con- 
sists of limited, although numerous phenomena, of 
laws few and general, and of matter most probably 
similar throughout ; and from the greater portion of 
the whole being cognisable by the Senses there re- 
mains, it is said, little else for philosophic research 
than the discovery of wherein consists the modus 
operandi whereby the more recondite operations of 
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Nature are. effected. These are the latest and most 
approved opinions on this highly interesting subject, 
the Philosophy of Physical Nature. 

But while from the manifest simplicity of Nature 
it may with reason be infered the whole of matter is 
of the like substance, and hence the constancy of all 
emanating laws, still this informs us nothing of the 
agreement or disagreement there may be between 
our knowledge by external bodies, and the bodies 
themselves ; but overlooks the possibility of outward 
bodies being vastly different from our knowledge — 
it does not inform us that the knowledge promoted 
by bodies may in nowise be similar to its material 
causes ; and as we judge of outward things by what 
our mind knows, so if these and our knowledge be 
not the same, or the knowledge be something distinct 
and mental, the question naturally arises, on which 
is it we philosophise and reason in physical cases, 
the mind's knowledge or the bodies by which it is 
promoted. If material things be known as they are 
really, then is our philosophy a record of physical 
facts, and to the best of our understanding as they 
exist and take placein Nature. But if the knowledge 
external bodies promote, through the medium of the 
Senses and Brain, in the Mind, consist ^in mere men- 
tal effects, it is not the natural condition of bodies 
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with ivhich we are acquainted ; and it must be con- 
trary to the natural fact that bodies have qualities 
and appearances the Uke of our sense excited know*- 
ledge. If all we know by the Senses consist in Sensa- 
tions^ it is obvious externals are known to us only 
as being in existence and the means of promoting 
sensations, and what they really are, by sensations, 
we can never know ; of this, however, we have cer- 
tainty, they have nothing in common with sensations ; 
notwithstanding from sensations it is unhesitatingly 
pronounced, not only what bodies are, but that they 
are similar in appearance, state and qualities to our 
knowledge which consists only in sensations. What 
can we judge from, it may be asked, but what we 
know. But knowledge by a body is as distinct from 
its outward cause as mind from matter ; knowledge 
is nothing physical, therefore by it we can no more 
form a correct opinion of the actual state and ap- 
pearance of material things, than by shadows of 
substance. 

Taking the subject in the most limited point of 
view, let it be answered, is our knowledge by the 
visual sense, seeing the body to which the eyes are 
directed ;— is the body made visible by the'efFect it 
promotes in the mind through the agency of the eyes, 
optic nerve and brain. If it be any ways visible^ 
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there is no sense excited effect or sensation necessary, 
nor is one conceivable as we have no knowledge of 
such effect and also of the body by which it is pro- 
moted at the same time. That the body is not visi- 
ble is evident, from the whole we know by means of 
the iseeing sense being colour ; and as the means 
whereby we obtain the knowledge of colour, proved 
that colour is a sensation, so the sensation of colour 
is the only visible object. For as the body possesses 
nothing similar to the sensation it is devoid of colour, 
and to see it would be to behold an uncolom'ed body ; 
but as this is both morally and physically impossible — 
all visual perceptions consisting in colour, And an 
unaoloured body being never seen, — ^neither is the 
body to which the eyes are directed, in any instance^ 
an object of perception. And as by the visual sense 
nothing is known but sensations, so by the remaining 
senses the whole we know can be sensations only ; 
and by the whole of our sensations, of their material 
outward causes we can know nothing, excepting, that 
as they are accessaries in promoting sensations such 
are in being, and in nowise resembling our knowledge 
by them. 

Hence, to establish the feet that the whole we 
know and can be known by bodies and the senses 
is not of bodies but sensible effects, is indispensible 
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towards philosophising with any degree of certainty. 
To be certain in this respect is imperative towards 
reasoning on physical cases on physical principles ; 
otherwise it is evident the possibility of mistaking 
what are but metaphysical effects for physical causes. 
If our knowledge be of bodies, — but which implies 
that the mind's knowledge is physical and sensations 
not mental — then light, heat, cold, colour, flavour, 
sound and odour, are not mental ; but if it consist in 
sensations, nothing of the whole belongs to bodies or 
can be made to appertain to any thing material, 
yet the entire are imputed to matter and bodies. If 
it be the natural feet, if what bodies cause the mind 
to know, be but sensible effects while the contrary is 
imagined, it is on the objects constituting the camera 
of the mind we reason and philosophise, and not on 
physical circumstances ; and in consequence, we ac* 
count for physical change by means and causes not 
physical and altogether foreign to Physical Nature. 
Therefore, unless it be maintained to attribute no* 
thing to matter and bodies the like of our knowledge 
by the senses, on plausibility only can the Philoso- 
pher's reasons and conclusions be founded, subject at 
all times to be superceded by greater plausibility the 
novelty of which is certain of gaining the ascendency 
however temporary. 
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The question has beeti repeatedly asked and agi- 
tated, namely, wherein consists the connection be- 
tween the mind and matter, between the mind and 
external nature ; — ^how is the correspondence main- 
tained between the percipient principle and outward 
material things ; — and however truly metaphysicians 
have decided, certain it is their conclusion has con- 
tributed little to the great aim and end of philosophic 
research, the grand discovery of the Theory and 
Principles of Nature ; and solely in consequence of 
none maintaining practically what all admit as fun- 
damental, that the mind alone perceives, and its per- 
ceptions consist of sensible effects only; which 
leaves all outward things unperceived, and deficient 
of every thing the like of our perceptions. Yet all, 
particularly the Chymical Philosopher, treat on 
physical phenomena by referring to the like, if not 
the same, of their sensations for physical cause ; by 
which causes as numerous as sensations have been 
introduced into Science, and by those especially who 
are continually lauding the simplicity of Nature, 
unthinking that simplicity consists in unity of cause. 

How the mind has its knowledge determines in 
what its knowledge consists, and proves it is not 
acquired by any act of its own, whereby it can take 
cognizance of outward things, but depends on the 
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functions of the organ of Science, which, from ex- 
citing the brain originate sensible effects named 
Sensations, without which the mind knows nothing, 
and in which consists the whole it can be made to 
know immediately by the systefti of the Senses. The 
mind has no means of acquiring knowledge but by 
the instrumentality of the different organs of sense, 
otherwise those organs would be superfluous; and 
all by them it knows is but changes effected in its 
consciousness, from which it is utterly impossible to 
determine any thing of the bodies which are but re- 
motely the sense acting means. Still all reason on 
unseen, unknown bodies, as if they and the mind's 
state of consciousness were one and the same. Thus, 
the sensation of colour is considered by all a coloured 
body looked at and seen, and the body which pro- 
motes the sensation of heat, one that is possessed of 
something similar to the sensation, as if sensations 
required their like for cause. Were this the fact, 
matter should be coloured, hot, acid and the like; 
it should be in essence as diversified, as sensations in 
appearance; it should be black, blue, yellow, red 
and white, hot, cold, noisy, aromatic and flavoured, 
and all in violation of the principle of simplicity. 
Whereas by means of the Senses we have the whole 
ifithout matter being encumbered with any thing of 
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the kind, which is in perfect accordance with the 
economy of Nature, made manifest in the miraculous 
system of mind affected by means of animal organi- 
sation. 

Having the whole ctf our knowledge by the agency 
of the Senses and consisting in the mental result 
which follows exciting the brain, whence sensations 
are originated in the sensorium of which^he mind is 
necessarily sensible, it is in vain every attempt at un- 
ravelling the physical system as long as what we 
know is reasoned on as physical cases and physical 
&cts. If our sensations be deducted, what of their 
external causes remain known : there is nothing left 
on which to reason and philosophise but acting 
cause and unknown acted on substance independent 
of all sense excited information. Take away the 
sensation of colour, there is nothing seen ; of heat, 
cold and hardness, there is nothing felt; and of 
sound, there is nothing heard nor to hear sound be- 
ing nothing substantive. Take away the different 
sensations with which we are acquainted, there is 
nothing of body and the numerous bodies by which 
we are surrounded known to be in existence ; neither 
is the existence of any thing known but inferentially 
from the changes promoted in the mind's sensibility. 
Wherefore, to have correct and fixed ideas of the 
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infinite difference there exists between gross ponde- 
rable masses of matter and the knowledge we have 
by such, so as to reason on bodies in every instance 
independently of the mind's perceptions, in order 
that what is mental shall not be confounded with 
things gross and ponderable, is indispensible to the 
right understanding any physical phenomenon what- 
ever. 

That we have fallen into the error and mistaken the 
items of our knowledge for their remote causes is 
undeniable and on such an erroneous bias is the 
present day philosophy founded : so that in this 
" most of all enlightened age*' there is much to set 
aside, unlearn and forget before a system of philo- 
phy can be composed and established on principles 
divested of all unreal causes, and founded on the 
broad and only true basis, Inertia. 

All admit that perception, — which as a general 
term is expressive of the Mind being sensible of some 
species of effect having been excited in it by means 
of one or other of the Senses, — ^is a faculty possessed 
by the Mind ; and from the Senses being but mere 
instruments for the purpose of acting on the brain, 
it is obviously a faculty of the Mind only. From 
which the question naturally follows, in what do the 
mind's perceptions consist ; are not external bodies 
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looked upon, seen, heard and felt, as is the general 
opinion ; are they known instinctively by the mind 
from being present to the Senses ; or, does the Mind 
wander abroad and then make known to itself their ap- 
pearance, qualities and situation. The answer 
to which is, that, as previous sense action and ex- 
citement of the brain are indispensible, and as the re- 
sulting sensation is of necessity perceived, together 
with the fact that perception is not twofold, that is, 
the two objects are not at once perceived, the sen- 
sation and the outward body, it is clear the Mind does 
not perceive voluntarily, but only as it is excited, 
and that in the excitement it undergoes consists the 
object it perceives ; which excitement, change of 
mind, or of the mind's consciousness we famiUarly 
term a Sensation. 

Although in sensations consist the first rudimental 
characters of all we know, the knowledge answers 
every purpose of its numerous outward causes being 
themselves known ; and the design is so perfected in 
our organisation we cannot avoid identifying the 
mind's perception with the bodies by which they are 
promoted ; we cannot at once divest ourselves of the 
accustomed opinion that the Senses perceive outward 
objects, and that the whole of external nature is pre- 
cisely according to our knowledge. For the purposes 
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of common life this relative knowledge of externals is 
all sufficient ; it leads us to what we want and require 
and diH^ts in all the concerns of society. But as 
philosophy is a history of physical fiicts and circum- 
stances, in a word, of physical acts as they actually 
do take place in Nature, and although it is impossi- 
ble to know what is the appearance of bodies, the 
like of sensations should not be looked upon as cause, 
quality or state of bodies, nor that be imputed to 
matter which by no possibility in reason it can pos- 
sess. Therefore in philosophising all conventional 
opinion and language should be set aside, and all 
physical cases treated abstractedly of the entire we 
know by the offices of the Senses. And although by 
material agency our knowledge of Nature is origi- 
nated, yet by it the whole we know is what takes 
place in the Mind, of the Nature of Mind, and is but 
the Mind itself excited into different states of consci- 
ousness or sensibility. 

After these generals it is necessary to enter into 
particulars. Colour is a Sensation ; the manner we 
have the knowledge of colour proves its mental 
nature. The optic nerve being acted on by some- 
thing physical from without acts on and excites the 
brain ; a perception or sensation in the Mind suc- 
ceeds to which the name colour is applied. Hence 
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as colour is a sensible mental effect, nothing but 
what is mental can have its similitude. Therefore 
external nature is as devoid of colour as of the sensa- 
tion. This being the rational fact, of the real ap- 
pearance of the bodies constituting the world we 
know nothing. What do we see or know visually of 
a distant Church when it is imagined the building 
is an object of eye sight, but colour, say white under 
a particularly defined form. White is known by the 
like means as red, yellow, blue, and colours generally, 
and is but a sensation. Beside white there is nothing 
seen or known, and were the sensation not excited we 
could have no visual knowledge of the Church being 
before they eyes. The Church to be visible should 
be seen as it really is, of no colour, but seeing an un- 
coloured object is the same aS looking at and seeing 
nothing, in asmuch as seeing is but the being consci- 
ous of colour. Therefore the sensation white is the 
object of perception and the uncoloured building it- 
self is invisible. The building is accessory to the 
optic impression on the return being productive of 
the sensation of white, still it is not even the imme- 
diate sense acting cause. And in consequence of the 
sensation seeming to be where the Church is and be- 
longing to it, it is, that the perception, the sensation 
of white, is mistaken for the Church itself being seen. 
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Or, what do we know of a body even in this hand, 
when there is nothing from which to form an opinion 
but the sensations it promotes : it may be considered 
hot or cold, red or blue, highly flavoured and aroma- 
tic, but as the whole are items of the mind's knowledge 
and consist in sensations there can be nothing even si- 
milar belonging to the body . So that although direct- 
ing our eyes to the body, touching, handling or other- 
ways making use of it, sensations are all we know. 
Let these be deducted and of the body nor by it is any- 
thing known. Were the body a stone, as sensations 
are nothing stony we have no means whatever of 
knowing any thing of what even a stone really is 
although we can decompose, break, and make use of 
it in several serviceable ways. Still the whole we 
know by it is imagined to belong to it, and we des- 
cribe its appearance, state and qualities in corres- 
pondence with our sense excited knowledge; but 
which, is not philosophising on phy si cal principles. 
So that while in every instance the Experimenter 
accounts for physical change by referring to the like 
of his sensations for cause, it is impossible any of his 
illustrations can be true ; yet throughout the entire 
of Experimental Philosophy there is nothing ad- 
vanced as the rationale of a result but after this erro- 
neous manner. 
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AH are well aware of the magDifying effects of a 
double convex lens before the eye, yet who reflects 
on the phenomenon so as correctly to understand in 
what the magnified object consists. It is conceived 
the eye looks through the glass and sees the outward 
body magnified, but as the body remains unaltered, 
while that which is perceived is on an enlarged scale, 
it is evident the outward un-enlarged body is not the 
object perceived. The mental effect is the perceived 
object, the body itself is visually unknown. It is 
also imagined a rose in the hand is an object of sight 
and of a red colour, yet with stained glass before the 
eyes it is said to be seen blue, and made so by the 
glass. Now as there is no blue rose present, as the 
glass make no change of colour in the rose itself, and 
as the visual perception in every instance is equally 
but colour, in neither case of red or blue being per- 
ceived is the flower known, and the mental efiect is 
the whole we know ; to see the flower would be see- 
ing an uncoloured rose. The stained glass does not 
aifect the flower, it cannot make that blue which is not 
itself blue, it only alters the visual pressure on the 
sense and thereby causes the Sensation to be that of 
blue, which without the glass being interposed would 
be of red. What may be the actual appearance of 
the rose — according to human ideas of appearance — 
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is impossible under our present system of organisa- 
tion ever to know or imagine. 

As to the " Evidence of the Senses/' on the supposed 
infallibility of which so much dependence is placed in 
determining the nature and appearance of externals, 
the natural fact is, the Senses afford no evidence what- 
ever of bodies nor convey any to the Mind. All evi- 
dence is mental, originated in, located to and of the 
Nature of the Mind itself ; it consists in mental con- 
sciousness differently excited, and is no evidence of 
any thing not in and of the Mind, therefore is none 
of physical cause and physical effect. What is the 
evidence of the Senses, when, " all is yellow to the 
jaundiced eye," while denied at the same time that all 
bodies are yellow, and when another person says he 
sees the same body red, yellow or blue, according 
to the medium between it and his eyes. Jaundiced 
eyes, stained glass nor the atmosphere can alter the 
real appearance of bodies ; the whole cannot make 
that be yellow, red or blue, to which colour is as fo- 
reign as thought and sensibility. The sensation of 
colour is the perception known ; and by this "indis- 
putable evidence of the Senses" there is nothing 
known. Had we prismatic eyes or the ability to alter 
the shape of our eyes at will so as to make them cor- 
respond with the forms of artificial lenses, we could 
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at pleasure have all our visual perceptions fringed 
with colours, magnified, diminished or multiplied as 
by means of vitreous lenses ; and with the same body 
before the eyes the object of perception could be 
made diflferent in both colour and size from what it is 
with our eyes as at present. From which it is evident 
that as the object perceived is ever varying our per- 
ceptions afford no evidence of the external body. In 
both colour and size, and by the same body before 
the eyes, is the perception changeable. The Baloon 
which at the ground is said, from the indisputable 
evidence of the seeing sense, to be seen all blue, is 
seen white on high, all black when at the highest, 
and when it returns to the ground it is seen again all 
blue as at first; which then is it, blue, white or black, 
and if either, what changed the blue to white, and the 
white to black. But as the Baloon is as at first, un- 
changed, it is the changeable sensation of colour, not 
the outward body is the object seen, that is, perceived 
by the Mind. Colour is actually changed, but only 
in alteration of the Sensation, and change of size is 
but alteration of the idea we have by the Sensation. 
During the ascent the Baloon is said to be of a diffe- 
rent size continually, yet the body remains of un- 
altered size and it could not be altered by eye-sight. 
Hence something else than the Baloon is the object 
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perceived, which is the mental effect, leaving the out- 
ward object wholly unseen. These instances ration- 
ally considered and familiar to all, show the fiillacy 
of the evidence of sense doctrine, which bestows on 
the lenses and nerves of a sense the faculty of looking 
through portions of space by the eye-balls out of 
their sockets, and on bodies the Uke of sensations ; 
and notwithstanding this is the fact all Philosophers 
appeal to this evidence in accounting for physical 
circumstances, most particularly in cases wherein 
physical change is said to be caused by heat, cold, 
light and acidity ; and the mistaken application is 
common to the whole of our Sensations. 

That the object imagined seen by the eyes is no- 
thing else than the effect in the mind— without deny- 
ing the presence of an external body as the pro- 
moting means in all cases of perception, but only 
rejecting its visibility and erroneously imputed qua- 
lities — ^is peculiarly made manifest in the instance of 
the supposed image of the face on a looking glass, 
wherein the object of imagined eye-sight is not at- 
tached, even apparently, to any outward body, but is, 
as it were, situated in the air in shape and appear- 
ance of an unembodied moveable spectre, and far be- 
yond the mirror where it is evident there is nothing 
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of the kind. Under such circumstances there needs 
no hesitation in concluding the image or ol^ect per- 
ceived is altogether in the Mind, and before the face 
only apparently. That such is the feet, is also prove- 
able by ** the Moon's image shining on the water,'* 
and not on but 240000 miles beneath the surface al- 
though the water may be but an inch in depth ; and 
not one image but at the same time 240000 were 
there as many Spectators. For as no two point to 
the same spot where, by "the testimony of their 
senses they see the image,** if there be one there are 
as many as the number of Spectators, and as many 
more as that number increases. If but one which is 
it, the whole being there upon equal evidence. The 
feet however is, there is no outward image. Were 
there ohe or ten millions they would be invisible, 
and reco]gnised only as would be as many floating 
oranges by the sensation of colour promoted by 
each. In the sensible effect consists the perceived 
image, which to each Spectator seems outwardly a- 
tiiated. Hence it is that but one is known to each 
Observer, and that no one knows that which another 
say» his eyes see and to which he thinks he pointe. 
The visual continuity being changeable from one 
part to another on the surface of the water as the 
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Spectator changes his situation, causes the mental 
image, apparently on the water, to appear as if walk- 
ing with the walker. 

As to seeing outward bodies by means of their 
images being formed on the retina, by image making 
reflected rays, nothing can be more unreasonable. 
In the first place it involves the denial of seeing the 
body itself by being acquainted with only it» image. 
Seeing a person by knowing there is an image on the 
retina behind the eye, is somewhat like looking di- 
rectly at one's own back, or, as looking forward at a 
portrait which makes the original, at pi^hap^ the 
antipodefl^ be seen ; and is little short of hearing a 
mail's vcHce by means of a post letter. An image on 
the retina cannot make itself seen by the Eye or 
Mind, much less contribute to making an eiLternal 
body be seen : so that by this Theory if any thing be 
established it is, that seeing is not by the eyes disco- 
vering any outward body or the image would be use- 
less ; and seeing the image leaves the body unseen 
or each would be separately distinguishable. In tlie 
next place, as to bodies reflecting image-making rays, 
it should have been stated by the Theorist wherein 
consists the reflecting aUlity of a body lying on the 
ground, at rest, and formed altogether of inert atoms : 
what means can it possibly have of reflecting from 
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its surface rays of any kind ; neither could rays ac- 
quire renewed impulse, as their stated novel direc- 
tion implies, from a body not in motion : the reply 
is, none whatever. Of the reflecting power attri- 
buted to bodies, particularly such as are highly po- 
lished, there is nothing to say but that the principle 
is most unwarrantedly assumed. Reflexion impUes 
an impelling reflecting cause. There can be no mo- 
tion without impulse or else matter is not naturally 
inert and motion is natural to matter, but whieh would 
be a natural and universal hinderance to rest, a state in 
which bodies do exist unless impulsively acted on ; and 
as that which impels must either follow after or press 
against the impelled body the whole of the continu- 
ance of the efiect, reflexion by a body at rest is an 
absurdity and leaves the rays to reflect themselves ; 
but as inert atomic matter cannot impel itself neither 
is there any reflexion of rays. Lastly, how is it pos- 
sible, were rays reflected, that, of the whole from the 
entire surface of a body, a mere eye ftdl of rays could 
arrange themselves on the retina, and there, on an 
almost mathematical point, compose a miniature 
likeness of the reflecting sur&ce. Rays are said to 
consist of atoms, hence the image must be a species 
of mosaic composition. Wherein lies the intelli- 
gence that affects the arrangement. Of the fece fiill 
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of rays reflected to a mirror, thence back to the Spec- 
tator's eye, thence through the less than pin-hole 
pupil to the retina; how these few influent inter- 
mixed rays are to form themselves on the retina so as 
to compose in miniature an image or likeness of so 
large and differently featured an object as the face 
defies conception. Less than a pin's head surface is 
the size of the said image and formed contrary to 
ibm ** Optic Theory"* which assigns different refran- 
gibility to rays, while to form an image of the re- 
flecting body the most and least refrangible rays 
must be side by side occasionally : and how the image 
is seen or what its use nobody knows. Still more 
strange it is that an image should be formed by in- 
fluent rays, which image might be of a body of a 
square or triangle form or that of a line, and the 
rays passing through the spherical lenses of the eye 
the mathematical demonstration of which determines 
that the focal spectrum can be no other than circular. 
As well might we look for the shape of the Cloud in 
the rain-mark on the ground as that of an external 
body, on the retina from promiscuous, influent, re- 
flected, converged, diverged and refracted rays of 
light. If rays were reflected from the face they must 
cover the entire sur&ce of the Mirror, for as the 
fece is moved the image seems on every part : how 
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the much larger image on the glass could thuswise 
make an infinitely smaller oh the retina is inoon- 
ceivable; and the difficulty is increased by 
there being as many images as pieces or planes if we 
break the glass. Again how is it the image on the un- 
broken mirror is not distorted in feature and its rays 
intermixed during the most rapid motions of the 
head, a circumstance as impossible by image making 
reflected rays, as portrait painting by strokes of ^e 
brush firom right to left and left to right. The feet 
however is, there is no reflection of rays ; there are no 
rays of light or vision any more than rays of air or 
wind. Vision is promoted by a quiescent medium 
which is at all times present ; the maximum of pres- 
sure of which on the retina is productive of the sen- 
sation of darkness-— -if darkness may be considered 
other than a state of mind in the absence of all visual 
sensation— -and as minus pressure means, such as the 
sun, flame and bodies said to be luminous intervene, 
the optic pressure becomes lessened and the sensa- 
tion named light or luminousness succeeds ; so when 
an opaque body intervenes between the eye and 
** luminous'' body the sensation is that of colour ; 
and from the sensation being seemingly belonging to 
the intervening opaque body it is to us the colour of 
that body and to our imagination the body itself seen. 
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The great Lord Bacon most strongly recommends 
torturing Nature out of her secrets by means of Elx- 
periment. He forgot there is no lordly mode of 
making the dumb speak any more than of dis- 
covering a royal road to learning ; like some who in* 
terpret, "harmony of the Spheres," the like of mu- 
sic by wind instruments, he gi^eB " the voice of Na- 
ture^ the interpretation, speech, and of course con- 
fbnnabte to every language': Still the language of 
Nature is unintelligible to even the learned or there 
would* be no disagreement in accounting for natural 
eflbcts and results. Then, ^hat does Experiment 
dwcover of the natural procedure in any instance ; 
it never discloses cause ; any mere nominal cause 
may be assumed. Experiment only proves that the re- 
sult Is according to anticipation, the contrary, or 
something unexpected. Nature i» inlent as death, 
hence human opinion is ever varying the same expe- 
rimental result being differently understood and fre- 
quently by the same Operator interpreted different 
ways. Although Nature in every instance is the 
performer, Man but her Assistant, she is mute as to 
cause, and leaves it a matter of guess work to those 
who reason on bodies as if they ^ere similar to sen^ 
sations and on inertia as power. The truth then is. 
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it is not Nature is tortured but human imagination 
and the result is, Philosophy not Natural. 

The deUcate experiment of the dissected eye, is 
said to prove most incontrovertibly the truth of the 
image making Theory ; or, that an image is formed 
by rays of light on the retina of which the Mind be- 
comes informed by the Sense, that is, the optic nerve, 
and by this means the external body is seen. To say 
Nature has been tortured out of this in formation and 
made to disclose her secrets, is little short of scan- 
dcdum magnatum, wl^ch nothing but a noli pi^ocequi 
from the judgment seat of common sense should pre- 
vent being avenged by the whole world, because the 
ialse interpretation of this most refined experiment 
has misled the greatest Philosophers, given a speci- 
ous reality to what is but fimcy of imagination, and 
establishedaTheory founded on the grossest mistakes. 
The globule of aqueous humour obtained by the 
dissection, is similar to a glass globe of water com- 
mon on the window shelves of shops, on which it is 
imagined images of street passengers are formed by 
rays of light. In proof there is no image, let the 
globe be looked on at the street side, there is no 
image seen, but were a wafer there it would be seen — 
using the popular sty4e — and firom every side no 
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matter where placed. Besides, what is to stoj) the 
rays after passing through one side of the globe 
also the water and make them swarm, as it were, into 
an image. The rationale is, the image is the mental 
efiect, the globe its apparent place. So it is with the 
globule of aqueous humour of the dissected ox's eye, 
there is no image on it, nor on the retine of any eye ; 
and the epigram of the erroneous interpretation is, 
that so fiir firom an image being seen the ox's eye 
itself is not an object of sight, it is not visible, no- 
thing is known but the perception it promotes. The 
case is similar to that of the spectacled Sarbonne to 
determine experimentally, by torturing Nature, the 
momentum of rays of light ; in which the silence of 
Nature pronounced in the language of truth, no mo- 
mentum—because there are no rays, light being but 
a mental effect ; the contrary is the radiation of mis- 
conception. To force reason to concur with the 
Theory of reflected image-making rays and the idea 
of torturing Nature by mere manipulation out of the 
knowledge of cause, together with the host of won- 
ders imputed to the nonentity physical light, as 
natural fiicts mathematically demonstrated and ac- 
cording with the evidence of the Senses, requires a 
strong philosophic faith, a Newtonian and Baconian 
bordering on an Athenasian faith. 
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Here it might probably be asked, are the most 
highly learned ignorant of the feet ; are they in error 
and misled by mere appearances. Can the Teachers 
of the World be uninformed, were it true, that the 
whole of Nature is excluded fJrom human observation ; 
that our Eyes see nothing, our Ears hoar nothing ; 
that bodies are neither coloured, luminous, sonorous, 
hot, cold nor acid and that sensations are the whole 
we perceive. Can Philosophers inculcate fiilso phi- 
losophy. Is not the philosophy of Newton, mathe- 
matically proved by himself, that of general Nature. 
Is the universal opinion of mankind wrong which 
maintains that Man sees his brother Man when face 
to face. Can that be untrue which has the assent of 
the whole world. Can it be likely, that, directed by 
our Eyes and Ears through a world of obstacles with 
safety they neither see nor hear out of them, and 
that all things around us are invisible although we 
know the whole by looking at them. In a word, 
are our Senses by which alone we know how to ob- 
tain food, clothing and employment, that fire is hot, 
ice cold, and the light from the Sun turns darkness 
into day, given us by God himself in his abundant 
goodness to his Creatures for the conservation of life 
and improvement of our minds, but so many sources 
of deception. Is it possible the Senses are added to 
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the frame to mislead the understanding and keep it 
the whole of life wandering as it were blindfold in 
one continued maze of error ¥ 

Such objections will naturally occur to those whose 
philosophy has been formed for them and based on 
the evidence of the Senses. The reply to which is 
simply this : Philosophers themselves have their er* 
rors and prejudices and none are prone to think their 
judgment erroneous; ^till they have their bigotry 
of opinion as well as the unlearned and when most 
correct in Theory are frequently incorrect in its 
application, which will be most fully made appear 
a few pages. hence. They, like others, too frequently 
make illustration mathematically demonstrated 
stand for physical proof. It was never designed ex* 
ternals should be visible, that the Eyes should see 
and Ears hear, it is our own mistake in thinking 
otherwise. The design is all-sufficient and faultless ; 
that it is so is manifested in our imagining all things 
are visible; and how this is so is in our power to 
discover by making ourselves acquainted with the 
nature and functions of our Senses. Nor does our 
knowledge, such as it is, lessen its utility in supply- 
ing our wants both of body and mind. The natural 
fact is unalterable and the prescribed means all our 
condition requires. It is possible all mankind may 
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be in error in some things ; every new discovery and 
improvement indicate former errors of judgment. 
So little in general do men trouble themselves be- 
yond their worldly interests that few, comparatively 
know any thing of the system of their own organisa- 
tion particularly that of their Senses. All imagine 
their eye balls see outward bodies, that sound is some- 
thing in the air heard by their Ears, that bodies are 
coloured, fire hot, ice cold, and vinegar sour, where- 
as the contrary is the fact in every instance, nor 
could qualities like these be either made known to us 
by the Senses or of any service whatever to inert 
matter. The functions of the Senses are ill under- 
stood or their mental results would be more cor- 
rectly appreciated. Because by means of the exter- 
nal organs our perceptions are excited, it is ima- 
gined each is possessed of a perceiving faculty and 
that what constitutes the mind's knowledge are 
qualities, states and propertieis of things outside the 
Mind, nothing of which is the natural fact although 
considered such by mankind generally. All being 
similarly organised and what is excited in the Mind 
considered in the ^ame light by all, so from all being 
of one mind in these respects no enquiry is made as 
to the nature and offices of the Senses or wherein 
consist the mind^s perceptions. The Senses do not 
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deceive, it is the uncultivated understanding. The 
whole is as it should be vrhatever may be human opi^ 
nion. Excepting human conduct and human opinion 
every thing is right* Even opinion, however erro- 
neous, is right to the individual: to him the con* 
trary of what he thinks right is wrong, and he cannot 
maintain the two opposite opinions. Every Man's 
opinion is truth to himself until convinced to the con« 
trary. Habituated to a certain mode of thinking 
without enquiry popular ideas are maintained in 
philosophy, which, when correctly investigated and 
traced to their origin, cannot &il to convince they 
inform us of metaphysical effects and nothing what- 
ever of physical &cts. All deception Ues in mistaking 
the designs of Providence in the plan and the proce- 
dure of Nature in its execution. But imagine as we 
may the &ct is still the same, in some degree com- 
prehensible, and to which all will bend eventually 
who investigate the case correctly, and whose pursuits 
in the great expanse of Science has in view the lau« 
dable discovery of the Theory and Principles of 
Nature. 

The great error lies with Philosophers themselves^ 
who admit the principles of perception but consider 
them inapplicable to the illustration of physical phe- 
nomena and philosophise on the popular notion, that« 
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what the Mind knows is known by the Senses, and, 
that the knowledge of externals is immediate. By 
which the philosophy of the Age, instead of being 
that of Nature, is little better than the philosophy 
of the uncultivated Artizan ; inasmuch as both adopt 
the evidence of sense doctrine which adopts metaphy- 
sical causes, and in all experimental tryals assume a 
procedure contrary to that which is true and natural. 
This the Metaphysician will readily admit in grant- 
ing that the Mind, not the Senses, perceives, that it 
has nothing to perceive but sensations, and that all 
externals are wholly devoid of the like of the mind's 
perceptions. Why philosophy should be conducted 
on contrary principles is incomprehensible ; why it 
should maintain that heat, cold, light, acidity and 
such like are physical is inconceiveable. On those 
who teach and prescribe what should and should not 
be received as natural facts, rests the responsibility 
of propagating error and inculcating false opinions 
of the general procedure, to the perversion of philo- 
sophy from beginning to end and hindrance against 
what is true and natural being discovered or even 
sought after. 

I shall now quote the recorded opinions of some 
of the most learned Philosophers of all ages, and 
leave it to the commonest understanding to decide. 



INTRODUCTION. XXXI 

whether it be reasoning philosophically and accord- 
ing to their own admitted principles and correct 
conclusion, that, all knowledge is mental and bodies 
are nothing similar, their philosophising on the po- 
pular contrary notion. But first the popular opinion 
requires investigation by reason of its numerous 
errors and general prevalence. To enquire into it 
is necessary towards exposing its erroneous founda- 
tion; for the piu-pose also of undermining deeply 
rooted prejudices in fevour of long established opi- 
nions sanctioned by the highest Authorities in 
Science ; and, in order to prepare the Mind for the 
reception of new truths opposed to what, for centu- 
ries, have been supported by the assent of the whole 
of the enlightened portion of mankind. 

The popular opinion or theory is founded on the 
erroneous basis of the Senses being possessed each 
of the faculty of perceiving outward things. It as- 
sumes that the Eyes see, the Ears hear, the Hand 
feels ; that seeing is an act of the Eyes, hearing of 
the Ears; that all we know is known immediately by 
these organs ; and, that our knowledge is of external 
bodies, their appearances, physical qualities and 
states. But let it be answered, with respect to the 
visual sense, — which is applicable to the whole of these 
mere instruments of mental excitement, — wherein 



XXXll INTRODUCTION. 

consists the seeing or looking-out faculty of the eyes; 
of the lenses of which the eyes are constituted ; of 
the mere eye-balls ; of the optic nerve, or of the 
whole together naturally connected, when if only the 
optic nerve be injured or decayed, or although per- 
fectly sane, but detached from the brain and the 
eyes remaining perfectly healthy, there is no seeing, 
nothing is seen by the eyes. What is this so named 
far-seeing far-extending faculty, seeing, imputed to 
the eyes, that extends through the Atmosphere, be- 
yond its Umits through space to the remotest known 
Star, through bodies as dense as glass and rock crys- 
tal, but which cannot see through a leaf of paper, 
the shallowest water a little clouded nor even the 
air during a fog. Why does not this power of eye- 
sight assisted, as is maintained by rays of light, see 
the Stars at day time ; and why, if the eyes see, is it 
necessary they should be filled with rays* As well 
might it be said Spectacles see as the eyes ; without 
them the aged cannot see, yet Spectacles neither see, 
make the eyes see nor confer sight on the eye-balls ; 
Uke the lenses of a Telescope the eyes are but mere 
instruments in promoting sensations visually e:iccited. 
After a manner they regulate the visual pressure on 
the retina for the purpose of promoting distinct vi- 
siOT. Without the assistance of the eyes colour 
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may be perceived were the optic nerve impressed by 
a blow or by a probe, but then the perception is of 
light or colour undefined and unproductive of the 
idea of form ; it is as when the eyes are directed to a 
cloudless sky or highly ignited furnace. The eyes 
are of service in like manner as the lenses of the 
Telescope and possessed of as little sight ; they con- 
stitute they eye and object glasses of the optic sense, 
and like vitreous lenses cause the part of the retina 
affected by means of the body to which the eye is 
directed to be of the shape of so much of the surface 
of the body as is &cing the eyes. So &r from seeing 
being by the eyes looking on externals, not only 
is the sensation of colour the object of percep- 
tion in every instance, but the precedore by which 
it is excited does not even commence with the perci- 
pient principle, the mind : it commences outside of 
us by the sense acting cause affecting the retina or 
optic nerve, which promotes excitement of the brain, 
whence follows the sensible effect colour imagined to be 
the external body seen by the eyes. Throughout the 
whole proceeding there is nothing in support of the 
universal opinion that externals are seen by the eyes. 
We turn our eyes in the direction of a body, not to 
look on it but for the like purpose as the Astronomer 
turns the telescopic tube to &ce a Star, in order tbat 
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by the outward body or Star the visual pressure of the 
connecting medium may affect the retina accordingly 
as it is affected by th^ body ; then, as the resulting 
sensible effect seems to belong to the body the latter 
is considered an outward object or the Star seen by 
by the Eyes. 

It may be objected, that, if the sensible effect were 
the object known and promoted by change of pres- 
sure on the retina, there should be two such effects 
at the same time, one by means of the retina of each 
eye from both being equally impressed, M is con- 
ceived by *' seeing " equally the same object by 
either eye singly. The like objectiott has been raised 
against the image system. It has been asked, if the 
image on the retina be known to the Mind, why does 
the Mind know but one image although each retina 
possesses an image* The fact is there are two sen- 
sations excited in every instance by means of the two 
eyes ; which is made manifest in the sensation by 
one eye appearing outside of us to be in a different 
place from the sensation by the other ; for if we shut 
and open our eyes one after the other, the object, 
that is, the sensation of colour seems to jump about 
from place to place. It is apparently in the axis of 
vision line, extended outwardly, of each eye, and with 
both eyes open the two sensations are situated ap* 
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parently at the body, which has the effect of making 
us imagine there is but one. There are even more 
than two sensations at the same time promoted by 
the Siame body and the feeling sense occasionally, as 
when the compressed fingers are passed over a p«a : 
by the visual nerves and naked eyes there are only 
two, but with tho aid of a multiplying glass several 
sensations are excited and visually perceivedt^Ett once 
in consequence of the retina being affected similarly 
on different parts at the same time. 

In consequence of tho idea of form being always the 
same from the same promoting circnmstwces, it 
might be smppo^ed we ha^ye a perfect knowledge of 
the shape of an outward body : but what agreement 
can there be between body and idea. Of the body being 
in motion we have our knowledgfe by reason of the 
impression or visual pressure being transferred suc- 
cessively from part to part on the retina, which causes 
the sensation to seem as if in a moving state before 
the face. In these particulars, form and motion— if 
form be limited to outline<^-it may be imagined the 
Mind's knowledge agrees with the physical fact. In 
this light form is not known as a sensation, but like 
motion is the idea arising from one. After all, form 
and motion are mere abstract ideas that inform us 
nothing immediately of body, and when applied to 
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unkuown material things may be in nowise demonstra- 
ble and but inferential ideal knowledge. 

The popular theory is included in the Newtonian; 
the latter is more scientific ; each makes the other 
more complex and inconsistent. The Newtonian 
maintains seeing is an act of the eyes, also by means 
of images behind the eyes ; and bo&, that the eyes 
cannot4iee unless filled with rays of light. Hence in 
every point of view it is obvious the popular is not 
the natural theory of vision, and but a mode of think- 
ing without enquiry. It explains nothing consist- 
ently nor in conformity with ihe fimctions of the 
Senses ; the whole is assumed and contrary to reason 
and &ct. It attributes to bodies what they have not 
and makes the philosophy of Light and Yisibn an 
ephemeral structure founded on false causes, there- 
fore should no longer be maintained in physical phi- 
losophy. 

In the preceding references to the popular theory 
the visual sense only has been noticed ; in a g-eneral 
way however what has been said applies to all the 
Senses. By the whole of the Senses nothing is 
known bnt Sensations, therefore nothing similar to 
what we know as objects of hearing, feeling, taste 
and smell, belong to their outiivard causes. £ach 
will be treated on in taking a cursory view of the 
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phyi^ology and functions of tlie organs of Sense, 
wherein the misapplication of onr Sensations in plKjr- 
sical illustrations will more fully be made appear. 

Next to the popular opinion is that of the justly 
celebrated Doctor Reid, but which is nothing nearer 
the truth. It cannot however fail of exciting sur* 
prise from the conclusion the Doctor to abruptly 
arrives at being unwarranted by the premisiB laid 
down by himself. 

The learned Doctor admits that in all instancds of 
visual perception a sensation is excited in the Mind, 
and that without one there can be nothing p^twived. 
19ie sensation, he is fully tfware, must have its usd r 
at the same time being strongly persuaded externals 
are viinble ; — so ])erfectly do sensations answer every 
purpose of their outward causes being known,-— and 
from being certain the sensation and its cause are not 
known separately so as to make the perception two- 
fold, he concludes, the external body is made visible 
by the sensation. He says, in the Sensation consists 
the means employed by Nature whereby we see the 
external body. In reply it may confidently be 
stated the sensation is the perception and nothing of 
the body is seen or known : nor is there any reason 
for imagining an effect in the Mind makes known 
any thing beyond the mere mental effect. There is no 
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immediate connection between the sensation and out- 
ward body, nor, in contradiction to Newtogt, is tbere 
any ** reflex act of the Mind" capable of bringuig the 
outward body under the immediate cognisance of the 
percipient principle. What is a ** reflex act" but 
one of memory, a mere reminiscence of former sense 
excited knowledge. BesideS) there is only polour 
knowm^ which from being but a sensation, the sensa.'* 
tion is evidently the object perceived and the body 
is not seen. The mistake arises from the force of 
preconceived opinion which makes reason itself give 
way ix> habitude ; the corrective against which U^s 
in a knowledge of the functions of those organs by 
whi(^ alone any thing is known. It would be a com- 
plex round-about mode of informing the mind, that 
of making sensations of but secondary use, subservi- 
ent to the acquiring inamediate knowledge of remote 
bodies ; why not see the bodies at once and have no 
sensation; but as sensations are the mind itself 
wrought into knowledge by the changes its consci- 
ousness has undergone there can be no doubt ^t in 
them only consist its perceptions, And as in sensa* 
tions we have all requisite knowledge of externals 
there is no necessity for knowing the bodies them- 
selves. A sensation must be known ; when visually 
promoted coloiu* only is known. Were the body seen 
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the sensation would be superfluous; and from the 
uncoloured body being unlike the sensation we are 
certain it remains unknown. Hence it is clear, the 
use of the sensation is not to make the body be seen ; 
therefore the theory of seeing outward things by 
means of sensations is altogether untenable. 

ARISTOTLE taught, that true philosophy has 
only matter of intelligenoe for its subject. For as the 
knowledge of eitternals is not immediate nor acquired 
by the mind acting voluntarily, but iirconsequence 
of the mind being excited by the Senses, so all we 
can know, reason and reflect on is what is thus ori- 
ginated within ourselves, which from being necessa- 
rily intellectual is not the knowledge of any thing 
material. All we know is by the Senses, and as 
the$e cannot receive material objects themselves 
they rtceiw their '^ecies as wast receives the form 
onlyof the seal. And as perception is only by and in 
the mind, the mind has nothing to perceive but sen- 
sations, which from being immaterial have not even 
the semblance of the bodies by which they are caused. 

PLATO maintained, that the Mind in perceiving, is 
like a person in a dark cave who sees not external 
bodies but duly their shadows on the walls and ceil- 
ing within, by means of a small hole in front through 
which light enters and that the sensations in which 
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our perceptions consist can reside in the Mind only, 
yet we connect them with extension, solidity and 
figure, and imagine that colour is something spread 
over the surfaces of bodies. 

MALEBR ANCHE says, externals themselves are 
not perceived. It is a truth impossible to contradict 
we perceive not objects without us. The Sun Moon 
and Stars are by no means seen, because it is not 
likely the Soul sallies out of the body to contemplate 
those objects. 

DES CARTES takes it for granted, that what we 
immediately perceive must be either in the Mind or 
in the Brain. Sound Colour Taste andBmell are sen- 
sations in the Mind, which, by the laws of union be- 
tween Soul and Body, are raised on account of cer- 
tain traces in the Brain. These traces are in nowise 
like the things they represent or by which they are 
caused, neither is perception one single act of the 
Mind but may be resolved into an effect produced by 
a series of causes. 

LOCKE maintains that the whole contents of the 
Mind are derived from the Senses. The knowledge 
we have of any thing except God and our own Soul, 
we can have only by Sensations, and the having an 
id^a in the Mind no more proves the existence of that 
thing externally than the picture of a Man evinces 
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his being in existence, or than the vision of a dream 
is thereby a true history. It is therefore the receiv^ 
ing Ideas from without which gives us the know- 
ledge of other things, and makes us know that some- 
thing doth exist at the same time without us, al- 
though perhaps we neither know nor consider how 
it isi 

All our knowledge consists entirely in what we 
know by the Senses and by reflecting on what is so 
acquired, as all knowledge is deducible from them 
and all increase of knowledge depends on them. 

Knowledge is nothing more than the perception 
of the agreement or disagreement of our Ideas. 
Hence it is true the Mind kno\^s nothing of exter- 
nals immediately and only by the interposition of 
Ideas it has by them. Hence our knowledge is real 
only so far as there is any conformity between our 
Ideas and the reality of things. But shall the Mind 
when it perceives its own Ideas only, know that they 
agree with the external material things themselves. 

BERICBLT'S opinion is, that Sensations can never 

be even copies of the real objects which produced 

them. An affection of the Mind cannot be a copy 

of any thing not resembling Mind. Can, he asks, 

a picture in the Mind and a material landscape be 

the same or even a likeness of the landscape. No 

a 
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thing can be perceived but Ideas, and how can that 
which is sensible be Uke that which is insensible. 
And how can a real outward thing, which is inrisible, 
be like the sensation of colour, or any real thing not 
perceived, be like the sensation of sound. Can any 
thing be like a sensation but a sensation. 

HUME insists that impressions made by the 
Senses, and Ideas which are permanent copies of 
these impressions, constitute the whole with which 
we are acquainted. The slightest philosophy teaches 
that nothing can be present to the Mind but an image 
or perception, and that the Senses are only inlets 
through which the image of things are conveyed by 
which perception is originated. All Philosophers 
agree we do not see the external body, and that the 
immediate object of perception must be some image 
present to the mind. 

DUGALD STUART contends, all must agree we 
do not perceive externals immediately and of them- 
selves ; what is present to the Soul, the Soul only 
knows ; the Soul needs no ideas for perceiving these. 
And with regard to things without the Soul, we can- 
not perceive them but by Ideas. Ideas do not make 
bodies visible, nor does the perception of Ideas re- 
present or make known any thing of the physical 
cause of our Ideas, Perception is the first and most 
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simple art of the mind whereby it perceives its own 
Ideas. 

ROHAULT is of opinion all a man knouis is witli- 
in himself. All knowledge comes to us by the 
Senses and exists only within us : it consists in our 
own sensations and in these consist every thing wo 
know and which are altogether but sensible effects. 
Bare perception is not suflBicient to convince us the 
thing itself exists. Our reasoning proves no more 
than that things without us may possibly exist. 

GASSENDI and HOBBES lay it down as funda- 
mentally true, there is not a single object of the un- 
derstanding but what is resolveable into sensible 
effects. 

KANT denies the Mind is capable of knowing 
any thing of what outward bodies really are. All 
we imagine to be is not really so, we make it so. 

RICHERAND most sensibly observes, — in vain 
were the organs of sense laid open to impressions 
of surrounding objects,-in vain were the nerves fit- 
ted for their transmission,— these impressions were 
to us as useless or as if they had never been were 
there not provided a seat of consciousness in the brain. 
For it is there thp Sensation is felt. Light, Sound, 
Odour and Taste are not felt in the organs of Sense. 
The Senilltive centre it is that which sees and hears, 
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sniells and tastes. Sensations in which aU owr per- 
ception of objects consists are but modifications of 
our being. 

DOCTOR CLARKE maintains that without he- 
ing present to the Mind even the Images of things 
could not be perceived. 

Sir ISAAC NEWTON asks, is not the Senso- 
rium the place where the sentient subject is present, 
aiid to which the sensible species of things is brough 
through the Nerves and Brain to be perceived by th 
Mind in that place. 

Such are the opinions of some of the most exalted 
Characters who have made divine philosophy their 
noble study through life on the subject of perception. 
Allowing for somewhat of obsolete phraseology and the 
unreasonableness of forms, species, ideas, and images 
coming from without and entering the Mind, the 
whole agree the Mind alone perceives and only as it 
is excited by the Senses ; that its perceptions are of 
its own nature, consequently such as externals of a 
material nature cannot resemble. Yet in reasoning 
on material cases great and small, the same unrivalled 
Authorities, in every instance, maintain the popular 
notion of the visibility of bodies, the physical nature 
of heat, lights cold, luminousness, acidity, and all such, 
but which are no more material than the Mind itself 
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Making flame fact, combustion the effect of heat, 
congelation 6f cold, sound something of calculable 
velocity, light material rays, acidity, flavour and 
odour qualities of bodies forms a strange contrast 
with the general conclusion, that human knowledge 
represents nothing of matter as it really is, but on the 
contrary most strongly confirms what it cannot pos- 
sibly be, the like of the knowledge we have by it : 
yet the whole of the Mind's sensations, without any 
exception, are maintained in their philosophy as phy- 
sical, also in the philosophy of the present age con- 
sidered the most tefinedly learned and most philoso- 
phic, the shades of which it is devoutly to be wished 
may pass away before its learning becomes subject 
to the critical inspection of a future and superior age 
of knowledge. 

In Newton's Optics is a Definition of light and 
colours, which includes the whole of tibe principles of 
perception and by himself developed ; it is this ; " The 
homogenous rays which appear red or rather make 
objects appear so, I call rubrific or red making; those 
which make objects appear yellow I call yellow- 
makiBg and so xm of the rest ; and if at any time I 
speak of ftght and Yays as coloured and endured with 
colours, I would ber understood to speak not philoso- 
phically but grossly and according to such concep- 



xlvi INTRODUCTION. 

tions as vulgar people on seeing these experiments 
would be apt to frame. For the rays, to speak pro- 
perlv, are not coloured ; in them there is nothing 
else than a certain power and disposition to stir up a 
sensation of this or that colour. For as sound in a 
bell or musical string is nothing but a trembling mo- 
tion and in the Sensorium 'tis a sense of that motion 
under the form of sound, so cohur in the object is 
nothing but a disposition to reflect this or that sort 
of rays more copiously ; in the rays it is nothing but 
their disposition to propagate this or that motion in 
the Sensorium and in the Sensorium it is a sense of 
that motion under the form of colour. " 

Of the foregoing definition, it should be remarked 
the several expressicms, which, if taken literally, are 
contradictory of the Author's intended meaning and 
the principles he kys down. Thus, the ragfs which 
appear red or make objeds appear so,— nothing can 
appear red or be made so not red in itself: matter is 
not red. there is nothing outside the mind coloured. 
\\liat is red is jthe sensation, and the appearance 
consists in the s^istttion being se^ningly bekniging 
to the external body to winch the eyosare presented. 
Agaiu. WMntf m a beU^ the espresskm should have 
heen^ sound by means of a beU^ so as to have it un- 
i)er$iood '^ sound is but asensaticn in tK^i^ «M»^.nn " 



INTRODUCTION. xlvii 

In like maimer by colour in the object^ is meant 
colour in the Mind promoted by the external object. 
By the Definition, which, in import is indisputable, 
the whole we know by the agency of two of the 
Senses, the seeing and hearing, consists in Sen- 
sible effects "stirred up in the Sensorium by cer- 
tain motions there propagated;-' and as the en- 
tire of the Senses have been formed for the like pur- 
pose, to sti]<up sensations in the Sensorium, it fol- 
lows unquestionably that the like of any thing stirred 
up or excited in the Sensorium cannot belong to 
brute insensible matter. Still the same most highly 
talented and learned philosopher — whose name is so 
identified with Science that it might be imagined the 
whole originated firom him and his experimental la- 
bours—whose opinions for more than a century and 
to this day are so tenaciously maintained that few 
have the confidence to express the slightest doubt 
against any thing advanced by such a universally ad- 
mired authority unless indifferent to the accusation 
of committing a heresy in Science ;— Newton himself 
imputes both colour and heat to Matter and Bodies. 
Bodies, he say», acquire heat : the Comet of 1680, 
was 2000 times holXer than red hot iron at a white heat^ 
but which, and although from Newton, is as extrava- 
gant as making the sensations of heat and colour 
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belong to the Comet and Iron, as calculating the 
quantity of sound in the metal of a bell and as de- 
monstrating the amount of pain in a lancet. 

Altogether there is no accounting for such aberra- 
tion of reason in the writings and opinions of learned 
men. It may however, in defence be said, that as 
Newton writ in the popular style and agreeably to 
'' the conceptions vulgar people would frame," he had 
changed his opinions and prefered the popular theory. 
But his opinion was not changed while writing '^ The 
Optics'' or his reason for the change would have 
been given and the celebrated Definition expunged. 
Popular language is not the language of tl|o philo- 
sophy of Nature ; it falsifies &cts, substitutes fidhr 
cies, and misleads those the most desirous of obtain- 
ing the truth. Had the immortal Newton conformed 
strictly to his declared principles and the general 
conclusion to which they lead, we should not now 
have a species ef philosophy founded on unreal 
causes, nor the only and true cause, Prenswn^ so ge- 
nerally overlooked, although universal and all-suflS- 
cient. And had he not misinterpr0ted the principle 
of Inertia^ had he made Inertia no^i^ instead of a 
resisting, force and rigidly maintained that nothing of 
effect is attributable to inert matter, philosophy from 
his hand could admit of no aniending. It would 



Iiave long ceaged to be encumbered with imagined 
causes, not only such as are merely sensations, but 
occult powers of attraetion, gravitation and repul- 
sion for the like of which ancient philosophy is so 
justly ridiculed ; and the whole catalogue of causes, 
laws and false principles would have enjoyed a cen- 
tury at least of merited oblivion. NeMrton was the 
greatest Philosopher of the age in which he lived ; 
notwithstanding which his theory of light, colours 
and vision was greatly and reasonably combated by 
hit contemporaries ; but as the contrary could not be 
shown it prevailed and became established. He, less 
than aiiy Philosopher, was indebted to former disco- 
veries for his opinions. The mind whose foresight 
could ascertain that bodies — ^then considered a simple 
element each, — ^Water and Diamond, are combusti- 
ble, therefore decomposeable, wherefore compounded 
of different elements, was capable of effecting the 
greatest discoveries deducible firom profondity of 
thought. 

Locke, also, while admitting Hxe true principles of 
perception atid that the whole of human knowledge 
consists ita seinsalions and- resulting ideas, embraces 
at every opportunity, when reasoning on externals, 
the popular opinion. He says, our Senses bear wit- 
ness to the truth of each others report, for if we 

H 
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doubt our eye sight evidence of the existence of fire 
we have only io feel the fire to be convinced : — I ask, 
to be convinced of what ? — not that the fire is seen 
or felt ; only the sensation of colour is known by 
one sense and the sensation of heat by the other. 
These perceptions may be said to convince that fire 
is present, but they are not convincing it is seen and 
hot. Feeling heat is not feeling the fire even did 
the hand touch the live coals, and then the heat and 
pain felt are equally but sensations. The fire may be 
touched but cannot be felt ; touch is mere contact, 
and feeling being confined to the Mind is not a fa- 
culty of the hand, its flesh, bones or nerves nor of 
the whole together. > If, says that enlightened Au- 
thor, the most instructive of the Senses, seeing, were 
in any Man one hundred or one thousand times more 
acute than it is by the best microscopes, things seve- 
ral millions of times less than the smallest objects of 
sight now would then be visible to the naked eyes. I 
think, he adds, no person can be so sceptical as to be 
uncertain of those things which he sees and hears. 
Again, whilst I write, I see white and black by the 
testimony of my eyes which are the sole judges of 
those things* Here'we have the greatest Metaphy- 
sician pleading in favour of mental evidence, by means 
of the Sense»v being seeing externals by the Eyes and 
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hearing by the Ears ; also insisting that bodies are 
some white some black, and indisputably so from 
being looked at and seen of these colours by the 
eyes. He says, his eyes see both the white Paper 
and black Ink, after having said, ** shall the Mind, 
when it perceives its own ideas only, know that they 
agree with the external material things themselves, 
it being true the Mind knows nothing of externals 
immediately and only by the interposition of ideas " — 
Query ? does then the idea of black or white bear 
testimony the outward cause is either. — The proving 
an idea in the Mind, he says, no more proves the 
existence of that thing externally than the picture 
of a Man his being in existence. After this most 
explicit declaration, who could imagine Locke would 
say he knows Ink is black and Paper white by the 
sole testimony of his eyes, while of these colours, he 
acknowledges, we have but ideas to judge from which 
make ifothing whatever known of their outward 
cstuses/ What testimony then is there that black be- 
longs to Ink and white to Paper excepting it can be 
proved that ink excites in the Mind an idea like it- 
self, a black idea, and pape* a white idea. While 
Newton a^d Locke maintain sensations and ideas are 
the whole we know, that theSe determine nothing of 
their material causes and that bodies possess nothing 
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similar to sensations and ideas, their philosophising on 
contrary principles-— which cannot be considered any 
implication on their sense and reason,— 4oa]^s as if 
truth and knowledge, even ii^ physical pfajilosophy, 
from something like motives ^ priiesjtly gpne«by 
policy, ought to be retained as a priestjy secaret 
mysterious and safe only in the )2:^eping of the ipest 
learned, therefore should be interdicted from becom- 
ing common, as was the knowledge pf the f<mn of the 
Earth, lest, in those days, it should prove ii^iaripus to 
the fidth. 

The foregoing opinions by a }ipst of the mighty 
in learning and talenti when tested by tfap fi^lctipn6 
of the Senses, respecting sensible e^Sepfs being all we 
know« are incontppvertible and the cpntrfiry by whom 
or how applied untrue, although the w|iplp of the 
present day philosophers philosoplnse in oppn viola*- 
tion of ^c entire. The subject however admits of 
further illustratiQn in proof of extemitls being un- 
known and that f he numerpus qqalitiep and properties 
imputed to them have no existence in Ni^tiire but as 
f^niiie-excited sensible effects. 

By means of die funations of the Senses only does 
the Min4 know any thing. That the i|3bple of our 
knowledge, however extensive and rpfined, has been, 
in the first instance, excited by the Sepses in the 
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^find ip certain, fipom its items being traceable to the 
ageBfsy of one or otber of these organs. Thus, all we 
Iknow of light and colours, of what are oonsidered the 
brightness of day, beauties of the landscape and the 
whole by study, is traceable to the functions of the 
visual sense ; all by conversation, speech and of sound 
generally, is traceable to the hearing sense ; and of 
heat, cold, hardness, flavour and odour to the feeling, 
tasting and smelling Senses. By means of the Senses 
only is the entire stock of human learning acquired; 
in sensations and ideas resulting from reasoning on 
sensations the whole consists, innate ideas and know- 
ledge being as absurd as worldly information and 
acquaintance with this or that language before or at 
the instant of our nativity ; and outrof-the-wprld in- 
formation, from Revelation, the knowledge is evi- 
dently acquired through the medium of the Senses. 
In the absence of what is known by the Senses there 
is nothing known, and by the Senses nothing can be 
known but sensible effects. If one of the Senses be 
injured or decayed, of one etntire source of informa- 
tion the mind is deprived ; did a second sense become 
useless the entire of anoihcn: species of knowledg-e 
ceases to teaequired; wereall the Senses in the like 
unfit condition, from disease or age, the Mind would 
wholly cease to acquire information; and were it 
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possible for a human being to enter the world with- 
out any of the Senses, such-a-one during animal ex- 
istence would have no knowledge whatever, be igno- 
rant in every respect of the things of the world in 
which he lives and even unconscious of personal be- 
ing : or were all the nerves of sensation of any Uving 
person detached from the brain, he would know as 
long as he lived no more than the dead. No greater 
proof can be advanced or required that the whole 
any one knows, however extensive his knowledge, has 
been acquired by the agency of the organs of 
Sense. 

A Sense consists of an external organ, as the Eye 
or Ear, together with its nerves of sensation which 
extend to and are inserted in the brain ; and from 
the brain receiving the nerves of sensation of all the 
Senses, into which the whole are inserted, this organ 
is common to the entire of the Senses. If the brain 
be excepted, there is nothing to constitute a Sense 
but the external organ and its nerves, to either of 
which it is unreasonable to impute a perceiving 
feculty. 

Next, of the ftmctidns of the Senses. That a 
Sense cannot act of itself not even to exci^rhe brain, 
is manifest from external material means being ne- 
cessary to put it into an acting state. Unless the 
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retina be impressed by the visual medium there is no 
visua} perception ; nor is there sound excited unless 
the tympanum be previously acted on. As the 
nerves of a sense become acted on by the common 
sense-acting medium, they act on and excite the 
brain, in which their oflBice solely consists and there 
it ends. A Sense in itself is as passive as the strings 
of a Violin : to be otherwise it must be forced into 
action Uke any other piece of mechanism, and the 
acting cause, as in every instance of impulsive ac- 
tion, must be in contact with it. Bodies do not act 
on the Senses, but on the medium with which they 
and the contents of the nerves of sensation are in con- 
tact ; and that which connects the nerves imediately 
with outward bodies is continuous within the nerves 
to the brain, and from the brain and nerves to the 
remotest body of which the Mind has sense excited 
knowledge, — ^therefore is of a subtler nature than at- 
mospheric air which has no access to the nerves and 
brain—- is included in and extends beyond the atmos- 
phere to the remotest known stars. By a connect- 
ing medium only can the brain be affected by a 
remote body.' 

The Sense-acting cause can affect the brain only 
by its pressure. It is altogether hypothetical the 
notion of atoms of light spinning on their axes, 
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oliiters of blue by l^ir notions on the ratiBaw Bat 

as the different strings of ft Violin are^ made to vibrate 

by the same bow, and as the most complicated nu^ 

chinery is put into an actii^ state by a single powor^ 

a common Sense-acting cause is alone required to 

effect impulsive pressure and changes of pressure on 

the brain and make the variously constructed Sisnses 

act on the different organs of the brain so as to es- 

cite in the Mind every Variety ia^ Sensation. Tte 

sense^lcting medium coostitutes what has hitherto 

been nan^ tiie nervoins flbid. By the changes of 

pressure it undergoes the organs of tbe' brain are 

cUfferently eiccited, not by ihe ibrine tuhe» of tiie 

nerves, and all sensations are promoted as pressiae 

on the brain by the contbnts of the nervea is- ikiore or 

less lessened. The- maximuUti or natiual degreerof 

pressure is unproductive of seaaatioii: as cinmnK 

stances take place outwardly te r^uce pressure-- oq'» 

sense and' the brain a^ sensation is: excited. If more 

be required to promote' variety in senmtiona' by 

means of the^me sei»»e,«suoh-as^red, yeUow and blue, 

by the optic, different sounds by the auditory sense 

and different flavours by the sense of tasie^.we have 

the several organs and ftmotiona of the brain for their 

production. Tlie Phrenologist may deny the eadstence 
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of undiscoverable organs in the brain, but which 
would be refering all variety in sensations to the 
senses being differently constructed although by the 
whole the brain is excited in a similar manner by si- 
milar means; from which it is inferable the nerves 
of a sense are ramified in the brain and connected 
with few or more of its different organs according as 
sensations by the same sense are more or less diver- 
sified. 

That to the external organ of a sense, the eye or 
ear, the faculty of perceiving cannot belong is obvious, 
fi>oxa there being no perception when from it the 
nerves of sensation have been separated. There is 
nothing seen by the eyes or heard by the ears when 
the optic and auditory nerves are detached from the 
eyes and ears. And as little does perception belong 
to the nerves of sensation, for if they be separated 
firom the brain, and although still naturally connect- 
ed with their external organ, there is no perception 
excited by them : in this detached state when sepa- 
rated from the brain, they may be punctured, lace- 
rated and even cauterised without sensibility being in 
the least excited. A mere ligature on them, by ren- 
dering their continuity to the brain less perfect, 
lessens their capability of exciting the brain and 
promoting perception : to prevent perception as much 
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as possibla as well as stop unnecessary effusion of 
blood the tourniquet is applied in cases of amputa- 
tion, not to destroy nervous sensibility, but lessen 
mental excitement. 

That the brain is not possessed of the faculty of 
perceiving is manifest, from its quantity being fre- 
quently lessened, by part of it having been taken from 
the cranium without lessening the mind's percep- 
tions. Hence, and from perception being identical 
with consciousness, the faculty of perceiving cannot 
belong to any corporeal part. 

Of the Mind nothing can be known, it explains 
nothing of itself, its nature and attributes ; it is 
incomprehensible even to itself. It cannot however 
be considered belonging to or emanating from mere 
organisation, nor in fact any thing distinct from the 
Soul, or else it might be said concsiousness, sensations 
and ideas have equal claim each to individual distinet 
existence. The Mind can be viewed only in the light 
of an attribute of the soul, if not the immortal soul 
itself, subject to changes of consciousness on which it 
reasons and reflects while present and when past 
holds in recollection ; only as it is excited does it 
know ; in syncope it is not excited and in insanity of 
the brain it is excited inconsequentially. 

A sensation in the Mind is nothing coloured, sono- 
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rous, hot, cold, acidulous, aromatic, hard or soft ; it 
is nothing distinct from the Mind's present state of 
consciousness. The being conscious of a mental 
change or effect is the whole constituting a sensation 
and the object at all times seen, heard, felt, or, speak- 
ing generally, perceived; it is but a sensation that 
constitutes an object of taste and smell : the body 
promoting this or that sensation can possess nothing 
similar. Matter cannot be considered of various co- 
lours, much less noisy, flavoured and aromatic. A 
Sensation is as a coloured shadow to the body by 
which it is promoted ; as form to body ; as the fignre 
of an ace on a card io the card ; as a hole to the pa- 
per in which one has been cut ; being but a present 
state of consciousness it is consciousness under its 
latest excitement. 

Perceiving an object by the agency of a sense, is 
but being sensible of a recent change in conscious- 
ness, in consequence of some organ of the brain hav- 
ing been recently excited by the matter of sense with- 
in the nerves of sensation the pressure of which from 
external circumstances has been lessened. In perceiv- 
ing a sensation it is not physical light, physical heat 
or physical acidity with which we become acquainted, 
nor ar« there any such in physical nature. There is 
no alternative, but, that^ bodies are the like of what 
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we know by means of the Senses, and then the whole 
is Spirit : or, Sensations are material emanations 
from bodies conveyed by the Senses to theSensorium: 
or, Sensations are sensible eflFects originated in the 
IVlind by causes possessed by nothing similar. 

So for from being possessed of as many faculties of 
perceiving as Senses, we possess consciousness only 
or that to which alone consciousness can belong, the 
Soul, which is passive in the originating perceptions 
but intellectually active in reasoning on them when 
excited. And so far from perception extending to the 
knowledge of external bodies these are to us as un- 
known as what may exist out of Nature and as eir- 
cumstances in the most distant friturity. 

If there be certainty in any thing we know by the 
Senses it is, that externals are in a manner the contra- 
ry of our knowledge. Bodies are material our sense- 
excited knowledge by them immaterial, therefore to 
what Sensations indicate bodies cannot bear the 
slightest resemblance. The body which excites the 
sensation of heat is in a contrary state, inasmuch as 
heat is nothing but a sensation ; that which promotes 
• the sensation of colour we have every reason to con- 
sider devoid of colour, and that by means of which 
sound is excited we are certain is perfectly silent. 
Hence, were bgdies hot, acid, toloured and noisy, 
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sensations indicating the contrary would be what the 
Mind should know, and what our present sense-excited 
knowledge should make us conclude is the &ct. 

Some say the same body is blue which another 
considers white, which may be owing to difference of 
retina one being more or less callous than another. 
In some diseases we say the fire is devoid of heat, in 
others that every thing is sated with heat. The 
same food which in healtii is considered of most agree- 
able flavour and odour, during indispositition is nau- 
seous in both respects. These well-known &cts shew 
clearly that qualities of matter are not what we know 
by our perceptions. It is universally imagined that 
sweetness is an essential quaUty of sugar, but as even 
sugar is bitter to the ^* diseased in palate," it may be 
asked which it is really, sweet or bitter, if sweet why 
should it have a bitter taste ; only because the change- 
able sensation constitutes the object of taste. Sugar 
has no flavour although by it we experience the sen- 
sation, sweet. Sugar is constituted of elementary 
atoms only, and were they sweet the quaUty is not 
extractable elementary atoms being immiscible and 
in no respect alterable. Hence in the sensation only 
consists sweet. The like is maintained of acidity, a 
quality imputed to bodies which enables them to act 
on and corrode the substance of other bodies. Ato- 
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mic matter is not acid, there is no elementary acid ; 
were there any such to its atoms the quahty would 
be useless : atoms being inert no action could take 
place between them and those of the body containing 
them, much less on those of another body, neither 
can matter generate acidity. Acidity is considered 
a general agent, but where is it to come from it being 
neither natural to matter nor is matter capable of 
originating an elementary quality of any kind. It is 
equally so with odour : for an emanation to be odori- 
ferous its atoms should possess odour, but what of 
odour can emanate from an atom not atomic, and then 
how is an indivisible atom of odour to develop odour. 
This being granted in cases of odour, flavour and aci- 
dity, spund, cold, heat and luminousness have as little 
connection with the atoms of matter in bodies. It is 
contrary to the economy of Nature that matter should 
be of dijBFerent species. Unalterable atoms of inac- 
tive essence, under a state of pressure, are the whole 
of matter and cause constituting the material world ; 
all we know by ^^hich as sensible effects we impute 
to bodies, which is contrary to the natural fact and 
but philosophic device. 

It may be said, that as we know by the sense of 
feeling, hardness, with which the physical fact agrees, 
why not by the other Senses arrive at equal certainty. 
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pecting the qualities and states of bodies. If a 
ly be hard, as our knowledge by the feeling sense 
Is us is the condition of the body touched, so 
>iild bodies correspond with that we know by the 
ing and all other of our senses. This suggestion 
;fholly founded in error. It is not hardness of the 
Jy, physical hardness, we know by the Sense, but 
' own inward feeling, the sensation excited by 
issifig against a resisting body, little or nothing of 
ich is excited when the body gives way upon be- 
' touched. A suspended body, however soUd, is 
: known to be hard when touched and gently 
ved. Nothing promotes the sensation of hard- 
s more than closely confined water under extreme 
ssure, yet we say water is soft. There is nothing 
Hrally or truly hard which is penetrable and divisi- 
; hardness is a quality that belongs only to atomic 
istance, all other things are but relatively hard, 
I are considered hard or soft although constituted 
equally hard elementary atoms, according to the 
[stance they present against being divided. Sense 
touch is a misnomer : there is nothing known by 
re touch. Touch and contact are the same. To 
^e the sensation named hard excited, the hand 
st be pressed against the body, which in a degree 
iders the sense-ecting cause within the nerves dis- 
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continuous with its like in space genenlly, by which 
the exciting pressure on the brain becomes less^i^ 
and the resulting sensation is all we know of hard- 
ness. As the same body is more strongly presaoi we 
imagine it harder than at first. So &r from feeling 
by mere touch we may be insensible after a while to 
what we are touching, although by it a feeling kid 
been previously exeited. Let the haml rest on the 
hairs of a clothes<brush, and at first some fediii^ is 
excited, but after a while, and the attention being 
otherways directed, the person might forget oa what 
his lumd is plaoed until by some motion of the hand 
the sensation of feeling becomes renewed in the liiod. 
Hardness by the feeUiig sense is as luminousness by 
the visual sense ; and tl» maximum of each is the sw- 
sible effeet resulting from the mifiimum of presnue 
by the contents of the nerves t)£ sensaticNQ on tibe 
brain. The atoms of matter are imiiEied to be imti 
in order to establidi a fundamental principle in phy- 
sical philosophy, with which reason agrees tbea^ be- 
ing no occasion whatever for thmr being otlierwkie, 
and even of fhk being the natural &at we ha^e no 
means of ascertaining. Of bodies being hard as 
little can be known, ;lhe saofiation i& not hardi aud is 
thewhole we know by thefeeling as wdA as by efvery 
other Sense. 
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Som« raise the objection, very inconsiderately, 

that, having knowledge of Sensations only is denying 
the existence of matter and a material world, and 
making Sensations the whole that exist outwardly of 
the Mind. Hence, they say, as fire and that by which 
the head may be broken are nothing either hot or 
heavy, the pain by a bruised and fractured skull should 
cause no uneasiness ; pain being but a sensation, is 
altogether imaginary. How denying materiality to 
heat and pain can be interpreted denying the existe\i ^e 
of fire and the weapon is somewhat non-inferential. 
The Theory of perception does not inculcate that 
sensations exist externally, subject at will to be, as it 
were, inhaled by the Mind ; that they are originated 
by the Mind ; , or, that one sensation begets another. 
Outward material causes are undeniable by human 
knowledge* and reason. Hence it is but mere tri- 
fling in those who say that because in sensations 
consists the whole we know by the Senses there can 
be nothing in Nature else. Neither are heat and 
pain imaginary nor at the command of will either to 
:excite or remove ; each is real of its kind promoted 
by means of a different kind and so long as Sensations 
and their outward promoting causes are maintained to 
l)e essentially different so long must the existence 
of Matter be admitted. 
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With more apparent reason it might be advanoed, 
that, having knowledge of Sensations and none of 
bodies, is disproveable by Sensations being unknoim 
to ourselves where they only can be, in the Mind; 
whereas no one imagines light, colour and sound 
within himself nor other than external things, seen 
and heard. That, as we find bodies where by the eye- 
sight W9 know they are situated, which, when arrived 
at and obtained make no discovery of their nakedneM 
or being in any respect different from our knowledgt 
of them by means of the Senses, and as all men canr 
not be und^er a delusion, it is far more reasonable and 
convincing that what we know is of the bodies them- 
selves than mere effects within our own person. 

To meet such objections after what has been stated 
of the functions of the senses, the shortest mode 
whereby to convince the reflecting, is, to refer to th« 
natural law, and leave the adoption dependent on its 
general application or its refutation on radical excep- 
tions. The general and natural law is this : The 
Sensations which external material causes are oo 
cessory in promoting seem^ to ourselves^ to belong to 
those causes : which makes it obligatory that in every 
instance the outward cause should be considered 
the object perceived and similar in all respects to the 
sensation of which it is but remotely the cause. 
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• 

According to this apparently uaexceptionable law, 
the colour of visual sensation a body promotes in the 
Mind seems to be located outside of us, to belong to 
Qmi body, to be the body itself seen and the colour of 
the body; whereas the body is only the apparent 
pflace of the sensation of colour. So by directing our 
iteps to this but apparent place of the sensation, 
Sading the body and the perception remaining the 
ame, produces the conviction the body itself is per- 
MV^, ^t its superficial appearance is as the sensa- 
ifin of colour and that all other sensations promoted 
>y it are qualities which belong to the body. Hence 
t is, that, to bodies are imputed colour, heat, cold, 
mninousiiess, acidity, sound, flavour, and odour. 

Let it, for an instant, be imagined the eyes look 
mt of themselves ; that by rays of light a sensation 
4 colour is originated ; and that the sensation is 
amething which covers the body to which the eyes 
tf^ directed. In this case the imagery covering 
rwdd be seen but not the body underneath it, yet 
rom the body being tangible it and the sensation 
umld be considered identical. It is 3imilar with all 
vther of our perceptions, each seems to belong to its 
iKternal cause* Hence we are forced to concl)ide 
xdour belongs to bodies, heat to fire, cold to ice and 
Uiidity to aqueous menstrua* It is also similar with 
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pain ; all think it exists in the affected part of the 
living body ; it is there but apparently and for a most 
wisely ordained purpose. Were the sensation not 
seemingly at the diseased part all remedial measures 
for its removal or mitigation would be applied, if not 
to the seat of sensibility, at random to this or that 
part of the body: particularly in cases of internal 
disorganisation and disease is the design most wise. 
The knowledge of distance is acquired by reason- 
ing comparatively on our Sensations, but requires 
much habitual reflection to make perfect. The in- 
fant imagines all things within arm's length the Moon 
equally as the candle. The patient recently couched 
thinks every thing nearly touching his fece ; and 
doubtless there are instances, but from not being ap- 
preciated are not communicated, wherein the object 
perceived is recognised as being internally located. 
In fact all persons at one time or other of life expe* 
rience something of the kind, recognised as being 
within themselves and similar to what in ordinaary 
cases is considered as being produced by, from be- 
longing to, external bodies. Thus light is seen witUn 
us from a blow on the closed eye ; sound and ^nging 
is said to be in the head; distastes- and nauseow 
odours are imagined in the Senses and are known by 
means which have Neither ; heat is felt as if in tibe 
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whole body in the absence of fire during fever and 
cold in the limbs during the ague before fire. These 
being similar to what are considered belonging to 
bodies outside of us, are additional proofs the whole 
at all times are equally but sensible sense-excited 
efiects, therefore foreign to matter and bodies. 

Our perceptions being located externally, as we are 
compelled to imagine, is strongly exemplified in 
dreams, wherein persons and characters, scenes and 
circumstances and the whole variety of sensible effects 
common to daily occurrences are known as if existing 
and taking place before the fiu^e, yet equally impos- 
sible they can be there as an image of the &ce behind 
a Mirrcxr and of the Moon beyond the water's depth. 
To account for the whole by a general law is alone 
allowable ; and however strange and unaccountable 
it is that the sensation should belong apparently to 
its outward cause the &ct is indisputable. Heat like 
ev^ry thing the Mind knows by a Sense is but a Sen- 
sation, it seems to belong to the promoting fire, and 
can but seem, as its like firom being a changeable 
ifimlity cannot be either a state or quality of the 
]fflementary Matter of fire. Sound is nothing sub- 
stantive, therefore can be only a Sensation yet aeems 
to be in the air. A body seems to be coloured, that 
it poss^ied of the nensatio&llB which alcme colour 
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couists ; aad taste and odour seem U> beloBg: to iim 
mcnrsel of food in the mouth, whidk ia eq-ViaUy impeMk 
aible as sound in a musical string and musieid notes 
in the air ; whieh leaves the general law inccMsixo- 
vertible» Were not this the &et,. and fr om sensatkns 
being the &[itire of what by bodies we know ;, ww» 
our sensatiosis internally recognised we should be to- 
tally ignorant of even the situation of externals. We 
might sow but for where to reap we should be as 
gropers in the dark ; sensations would be useless ; of 
outward things we could have no c<Histant uniform 
information, and our knowledge would be as little 
beneficisj as the mental scenery of dreams. Without 
knowing how organisation is productive of this won- 
derful effect, the services, advantages and enjoyments 
by it are incalculable ; by it all things, after a manner, 
become known ; all appear really beautified and but 
by unreal appearances, and the whole is made tribu* 
tary not only to the conservation, comfort and oonr 
venienoe of the body, but improvement of the intel* 
lectual fiiculties of the Mind. 

Our Sensations appearing to belong to their outward 
causes, by whieh we have a relative knowledge of 
bodies, may be looked upon as emanating from our 
wonderful system of organisation and the incompre-» 
hensiUe union of SqU rad Body. Conneetedi with 
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iduchkour ideal knowledge of Magnitude, which it 
the eensequence of the whole itf the anterior Mirfaee 
of the body to which the eyes are presented being 
conoem^ in altering the visual pressure on a portion 
of the iretina of similar shape, which has the effect of 
making the resulting sensation seem to cover the en- 
tire of that sur&ce : proportional to the sur&ce ihe 
sensation seems to cover is the idea of magnitude and 
hence the perception to us is at times so much larger 
than our own body. What may be our in&ntine 
idea of size is difficult to ascertain, but like that of 
distance it cannot but be imperfectly formed : of siae 
lofy adults, it depends most probably on the more or 
less convexity of the eyes, therefore is different by the 
same outward body with different persons ; still with 
all, proportion or comparative difference is the same, 
in the same ratio magnified and diminished. 

In this place, towards en&rcing the sul](ject in hand, 
the Principles of Perception, it may be stated wherein 
Sensations differ firom Ideas, these being so frequently 
confounded by Philosophers, which is evident in the 
opinions of thp Illustrious Authors previously stated. 
A Sensation is the immediate mental e£fect resulting 
from sense action on the brain. An Idea, the con- 
clusive thought arising from reflecting and reasoning 
on Sensations. In Sei»ations Consist the whole of 
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the original characters of our knowledge ; in Ideal 
all increase of knowledge beyond what Sensations 
alone originate. In Sensations and Ideas consist the 
whole of the mind's information through life. Sen- 
sations may be likened to the Impression, external 
bodies the Type and Ideas the subject matter of 
composition. Hence what notion can be more fiitile 
than that so commonly expressed by the learned in 
Science, of sensations and ideas being received by the 
Senses from without and by them conveyed to (he 
Mind ; and of our knowing bodies by the ideas they 
communicate. An idea or the sensation of green 
conveyed from the grass to the optic nerve and by it 
to the Mind which makes the grass visible, is as irrar 
tional as seeing external bodies by images, likenesses, 
species and forms conveyed from without and impress- 
ed on the retina. The Senses are not tubes of con- 
veyance of spectric figures any more than of thought 
and sentiment, but consist in instrumental means 
whereby, through the medium of the brain, the Mind 
has changes efiected in itself; which changes indir 
cate not onlv the existence of invisible external causes 
but that among these causes change is taking place 
incessantly. To make known to the Mind the ex- 
istence of external bodies requires nothing of images 
species and forms cdnveyed to or formed in it. The 
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theory of spectral images has been handed down from 
the earliest ages and confirmed, as already noticed, 
by misinterpreting the refined experiment on the dis- 
sected eye. So far from there being any thing of 
image proof by the experiment, by it there is proof 
of there being no image on the retina; for were 
any thing substituted for the retina, were a slip of 
paper applied to the back of the globule of aqueous 
humour there would be no image on it even appa- 
rently, as only apparently is that supposed to be 
really on any globe of water, including that of the eye. 
Such theories and illustrations are humiliating to the 
understanding and should convince that Learning and 
Knowledge are not always the same. In much learn- 
ing there may be little knowledge. Knowledge is 
but another name for truth and truth is the actual 
&ct positively or relatively, but not incorrectly^ made 
known to the Mind ; what is otherwise based is but 
&l8e information. Knowledge in Physics is that 
which directs to the Gen^nl Cause and leads to its 
general application in the Works of Nature and Art. 
'*' Our only knowledge is, we nothing know ; '' not 
however in the Poet's sense, that, out of an infinity 
we know but little, it being our destiny to know no- 
thing whatever of any thing as it is actually in Na- 
ture. From Nature the whole of our ]^lo8<^y is 
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deduced, the knowledge of which is wholly relative as 
to fects and circumstances, and positive only in prin- 
ciples which are undeniable, of general application 
and consistent with the inertia of Matter. Of all we 
know there is nothing certain but abstract truths. 

Newton, in stating that the essential nature of 
Matter is not discoverable, says, divide a body as of- 
ten as we please it is but surface we see and but the 
separation of atoms is effected : atoms being indivi- 
sible their nature can never be ascertained. ^Fhe 
latter assertion should be received as indisputably 
true, it constitutes one of the few fundamental prin- 
ciples of physical Philosophy ; the previous is fun- 
damentally erroneous, for even mere surface is not 
seen ; nothing is visually known but the sensation of 
colour : coloured surfaces it is physically impossible 
ean exist and uncoloured surfaces it is morally impos- 
siUe to know. Seeing surfaces by knowing colour 
amounts to seeing coloured surfaces in contradiction 
to "the definition" which makes colour *' a sense of 
colour in the sensorium," that is, a sensation there- 
fore foreign to sur&ces. 

So little are the numerous services of sensations 
understood according to what their origin and nature 
indicate, that the most egregious mistakes are com- 
mitted and promulgated by some of the most learned 
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Professors of the present times. It has been pub- 
lished to the world as knowledge, that is, the natural 
fact, that, a sensation may be excited and not per^ 
ceived^ we may be unconscious of tliefact. But which 
is the same as being insensible to a sensible effect, 
unconscious of excited consciousness, and although 
sensations and consciousness are the same the former 
being but modifications of the latter. It is absurd, 
the being unconscious of a stdte of consciousness. It 
is also said, pain may exist in the frame and be un» 
knovm : a bone may be exquisitely sensible yet give 
no pain ; it may feel acutdly and not send its sensa^ 
turns to the brain^ owing to the insensible sensibility 
of the affected part. This most certainly is philoso- 
phising without a single witness. Locke says, one 
sense bears witness to another, but this is one falsely 
witnessing against its own veracity. For so short a 
sentence it would seem impossible to find or compose 
its equal containing so many positively asserted fal- 
lacies. Pain unknown, is as the tooth-ache without 
pain : a bone being sensible is making the bones pos- 
sessed of mind ; a bone sending sensations to the 
brain is assuming that sensations are material and 
subjects of conveyance from one part of the frame to 
another; insensible sensibility is no sensibility, none 
excited, or amounts to not knowing what we do know, 
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not feeling what the knowledge of proves we do feel. 
Insensible sensibility is as a positive and negative 
axiom in one making no axiom and destroying intel- 
ligibility : it amounts to the denial of capability to 
make a denial. Than which what can be more de- 
claratory of the possibility of the greatest errors 
being coupled with the greatest learning, and in cod- 
9equence principally of the Theory and Principles of 
Perception being rejected from Physical Philosophy. 

The truths inculcated by the Theory of Perception 
are fundamental, few and simply these. The Mind 
alone is possessed of the percipient faculty : its own 
Sensations are the whole it perceives: only from 
Sensations being promoted by external causes are 
bodies known to be in existence ; and, from bodies 
being of a substantive nature they are in nowise si* 
milar to the sensations in which solely consists the 
Mind's knowledge of their being outside the Mind. 

From these principles it necessarily follows, that, 
in reasoning on bodies, when our perceptions are de- 
ducted, there is nothing left of which any conception 
ca:n be formed but inert atoms in differently congre- 
gated states so as to exist as airs, fluids, solids and 
elementary combinations generally; nor of cause 
consistent with the inertia of Matter but the existing 
state of pressure in which the whole of Nature is in- 
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volved ; which is conformable to our ideas of simpli- 
city, a principle it is manifest on which Nature is 
constructed and on which, it may coufidently be 
said, not only terrestrial Nature but the Universal 
System of Worlds has been planned. What, to us, 
can be more simple ihan all manner of bodies being 
formed of mere inert atomic substance, and the con- 
struction or putting together of the whole productive 
of Cause by which the entire is maintained in a con- 
stantly self-acting state ; together with knowing the 
whole by sensations which beautify the entire beyond 
what may be actually the appearance of Nature in itself. 
The true theory of Nature has remained undisco- 
vered in consequence of our imputing to Matter what 
belongs to Mind ; from not making just discrimina- 
tion between our knowledge by and the substance of 
bodies, but confounding with matter the mind's per- 
ceptions ; than which nothing can more mislead us 
ftom the much desired object, that of being enabled 
to account for phenomena upon the principle of Na- 
ture. As there is but unity of cause ; as all matter 
is but atomic substance, wholly inert, therefore is in- 
capable of being cause in any instance ; and as laws 
must necessarily be general and common to all from 
the minutest circumstance to the most sublime phe- 
nomenon, there can be nothing of the general proce- 
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dure known in any instance and in all its natural 
bearings but must lead to a knowledge of the whole : 
and from the knowledge of cause only can any phe- 
nomenon be understood correctly. The links however 
differently formed being all of the like substance and 
all held together by the same universal means, there 
is nothing insulated, nothing of exception or anomaly 
in Nature. But not so in Modern Philosophy teem- 
ing with causes not one of which can be accounted 
for or said in what it consists ; all are considered 
material, possessed by bodies, yet none essential to 
the atoms of matter. Hence there is much to discard 
and but little to know to make Philosophy what it 
should be, the science of cause, the whole at which 
human research can arrive with certainty. 

Before we can reason correctly on Natural Pheno- 
mena it should be understood and established on an 
uncontrovertible basis, that nothing of the whole 
comes under the cognisance of the Mind much less 
of the Senses, and that our knowledge by bodies is 
of nothing belonging to them. We must divest mat- 
ter of every thing we know by means of the Senses 
and reason on it abstractedly of. the entire. For 
cause we must seek that which is analogous to effects, 
known to exist and consistent with the Inertia of 
Matter ; and then appeal for proof to the general 
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consistency and application of the principles of the 
adopted theory. In which there is nothing new; 
centuries back the like was promulgated ; centuries 
back Matter and Motion were announced as causing 
the whole of the Phenomena of Physical Nature ; 
which needed only the cause of motion to be known 
for the theory being fully established and indisputably 
maintained. The many discordant ideas entertained 
of the cause of motion have left that most of all imr 
portant question to Philosophy wholly forgotten. 
Now, all are content to think that motion is an effect 
caused by force transfered from the impelling to the 
impelled body. But when it is asked, what goes out 
of one into the other ; what is force in itself; the 
answer is, there is nothing transfered, communicated 
or acquired ; of course force is nothing, and motion is 
the consequence of the state of force a body is put 
into. So from force being nothing in itself, the in- 
ference is, the body goes on of its own accord and 
because it cannot stop itself; which is making motion 
to be without cause or caused by the eifect of motion, 
whereas it is commenced, and is continued by Physical 
Impulsive as long as the motion lasts. It is not, 
however, in Matter and Motion but Matter and Phy- 
iMcal Impulse the Phenomena of Nature consist. The 
cause of Motion being unknown, inertia considered an 
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innate force and the principles of perception rejected 
as being unconnected with Physical Philosophy, by 
none has the Theory of Matter and Force been reB« 
dered practically useful on natural principles in Phi- 
losophy or the Arts, and hence the raiionale of the 
Ghyinist is as foreign to the fact as the reasoning 
of the most unlearned Artist. Atomic matter under 
universal pressure accounts for the whole, and with» 
out militating in the slightest degree against Mathe-^ 
maticaland Astronomical calculations, — so erroneous- 
ly applied to attraction and gravitition, — ^respecting 
the revolutions, periods and laws of the planetary 
system. At the same time denying the discovery of 
Cause lies in mathematical reasoning on effects, or 
why have so many causes at present and all in viola* 
tion of the fundamental principle Inertia. Mathe- 
matical illustrations should cease to be understood as 
proof of the nature of cause. 

As the whole we know has not even the immediate 
relation to matter which shadows are allowed to have 
to bodies, of this all should be aware in accounting for 
experimentally produced results and in philosophi- 
sing generally, and not reason on unseen unknown 
bodies as if they and sensations were the same. As 
the Chymist, previously to commencing operation, 
considers well the nature of the Instruments and 



INTRODUCTION. IxXXl 

Vesaels to be employed, in order to know what, from 
attritioti and abrasion, of foreign substance may be 
included in the result, so should the Philosopher be 
prepared before attempting even the description of a 
case, to set aside all he knows immediately by his 
senses and treat the subject independently of the 
whole, otherwise all his reasoning must be on fklla- 
<aou8 grounds. Nor does this suflBce, he must never 
lose sight of the Inertia of matter. Perhaps on the 
fierkelean Idea he would be nearer the truth, in reject* 
ingnuitter altogether rather than leave its inertia over- 
looked Cft treated as cause in any respect. Inertia can 
do nothing; it is nothing. By this fundamental 
principle it becomes undeniable that matter is no 
cause ; it is possessed of neither property nor quality 
whereby of itself any effect whatever is produced. 
Unless these principles be rigidly adhered to, nothing 
advanced by the most learned Philosopher and acute 
Experimenter caa bear the slightest relation to the 

natural fact. 

Philosophy to have correspondence with pheno- 
mena has only inferible means and cause, unseen 
matter in a state of force, on which to reason ; un- 
known matter, and cause consistent with the principle 
of Inertia. Philosophy should commence at that 
point which nothing can precede. It should com- 

M 
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mence with ourself, in questioning the truth and na- 
ture of our knowledge hy the Senses ; whether oar 
knowledge consist in the immediate observation of 
externals, or if it be not something totally distinct 
from its remote material causes. In what our know- 
ledge consists is arrived at by following up the means 
by which it is acquired ; the result will convince, that 
externals are unknown and that nothing of what is 
known belongs to them.' 

The being certain we knoW nothing of externals 
and why, is no small knowledge with which to com- 
mence Philosophising : it strips matter of all fisu^ti- 
tious appearances and quaUties, sets all metaphysical 
qualities and causes at once aside and leaves the 
subject to be reasoned on according to natttral phy- 
sical principles. It is no true beginning, that of 
*' doubting our own existence,"— of which we are de- 
nied all reason to doubt — ^in order to prove that of 
other bodies from one possessing capability to doubt 
and reason ; but which does not prove incapability of 
doubting and reasoning most unreasonably. The 
only true beginning is that which leaves inert atomic 
matter divested of the host of metaphysical causes, 
qualities, properties and appearances which have 
corrupted Philosophy and perverted reason from the 
knowledge of the ways of Nature. This, and our 
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reasonings being controlled by the principle of in- 
ertia, there can be no mistaking the wherein true 
Philosophy consists, ail deviation, by those principles, 
standing self-corrected. 

To Philosophise naturally, every phenomenon 
should be accounted for on general principles, and the 
whole by the common cause, pressure ; which leaves 
no one case insulated from another and the entire but 
a system of making and unmaking bodies out of an 
immense volume of homogeneous atoms, made cause 
each to another in promoting change in consequence 
of the whole being under a state of pressure. This 
may truly be styled sublime simplicity, yet doubtless 
not as simple as what may be the absolute &ct, and 
is discoverable by merely reasoning on the mind's 
knowledge, making the proper distinction between 
the sensible eflfects in which it consists and the out- 
ward promoting means, and maintaining inviolably 
tlie Inertia of Matter. 

The Mind may be likened to a kind of second self 
within the human frame, one even busily employed 
in noticing certain signals, telegraphed, as it were, by 
external means and the agency of the. nerves along 
the line of the Senses, for interpretation in the Sen- 
sorium out of which nothing of the like exists. In 
its dark cemetery the Mind knows nothing imme- 
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diately of the several bodies of wllich Creation ooi^ 
sists, and its knowledge is excited in but dmpb sigos 
from which it can but infer there are bo^es beyond 
itself. 

Adhering to the system of Mind and Matter, ^d 
being fiilly awcure that all knowledge of iiatural bodies 
is but relative, it is evidently erroneous imputing 
what is metaphysical to bodies ; which is at the same 
time imputing to matter essential qualitiea as nume- 
rous almost as the atoms of which it coosistSf while 
from the whole being inert it is obvious the essential 
nature of matter is in nowise concerned in any instance 
whatever. Before the System of Mind and Matter can 
be set aside for that of all Spirit, it must be proved 
that Sensations do not constitute what the Mind knows 
by the Senses. At present in the former System, 
with but some few exceptions, all agree ; bereafter 
we may know all things differently if there be more 
than one state of future existence, ajgid. even;tly as the 
Universe really is, but here Philosophy mqst have 
fixt data, which are. Relative KiM^wle^e, Impulsive 
Pressure and Inert Atoms. 

The Theory and Principles of Perception are said 
to have no connection with Physical Philosophy ; as 
if the Mind read its information from the page of 
Nature and were perfectly isolated from Matter: 
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whereas it is the last link in the great chain of effects 
and to ourselves the first on which the imprint of 
Nature is delineated by material agency. Those who 
maintain the contrary cannot be aware of the inabi* 
lity of the Mind to know any thing of its own accord 
and how it is dependent on externak and mat^al 
agency for what it knows. They must imagine 
knowledge is somehow reflected on the Mind through 
the windows of the Senses, instead of consisting in 
the Mind itself variously excited by the agency of 
the Senses. The Mind although immaterial is ob« 
viously a part of Nature ; and although there is no* 
thing less comprehensible than immaiterial efiects by 
material means, still if we do not connect the Mind 
with Matter the Senses are a useless incumbrance to 
the frame and the Mind a complete blank in a state 
of *^«yVnAag 0Qt visible. The Mind is as the subtle 
Spider in its web of extended filaments, by means of 
which it is made sensible of existing^ drcumstances 
and passing events in sensible but evanescent cha- 
ffBibters. Instead then of maintaining so &stidiously 
that the principles of perception are unconnected 
with the expheation of physical phenomena, the 
Theory should be made the great preUminary to the 
iUustaraitioA of every physical cause, effect and result, 
and ta all philosophic research having in view the 
discovery of Nature's Theory. 
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It is objected also that the Theory and Principles 
of Perception can be productive in Physical Philo- 
sophy of nothing else than a useless change of terms. 
Were terms unmeaningly altered, leaving the Physi- 
cal fiict in every instance misinterpreted as at pre- 
sent, the objection would not be groundless ; but thi^ 
is not the truth. There being nothing similar in the 
material world to our mind's knowledge, why should 
terms be retained that bear no relation to the circum- 
stances to which they are applied, and why should 
facts be represented by terms which make them dif- 
ferent from what they are naturally. Changing terms 
to others of equally misleading import is still but 
&lsifying fiicts more and more, whereas rejecting the 
erroneous and adopting terms deduced from natural 
physical principles is what reason enjoins and philoso- 
phy most strongly inculcates. When it appears evident 
that bodies are neither hot, cold, luminous nor acid, 
such terms but mislead, make Philosophy any thing but 
natural and most eflRetctually prevent the discovery of 
truth. Out of the whole catalogue of adopted terms 
not one, excepting Inertia, Impulse and Motion is 
applicable to the Philosophy of Nature ; all others 
are founded -on conjecture and wholly inapplicable to 
the inert nature of matter. What can be more so 
than those by which sensible effects are designated 
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hen applied to masses of insensible, inert, unalter- 
ble matter. Sensations represent nothing of bodies, 
»ut most emphatically point out that their like has 
;p existence in physical nature. Hence the terms 
nd appellations &niiliarly used, expressive of our 
ense-excited knowledge or mental effects, 'by causing 
t to be thought they represent the actual nature, 
tate and appearance of outward things, are misap- 
plied, and should be discarded from the science of 
ihysics, and those only adopted which are strictly 
.pplicable to the inertia of matter. As respects 
ansa, no term can be correct not expressive of phy- 
ical impulse. The terms in use at present apply to 
netaphysical causes, to unreal causes, and are mere 
rerbal expressions which indicate nothing of the na- 
;aral fiict ; on the contrary they sulxstitute fallacious 
issiunption for fiict. The System being mechanical 
luroughout and the whole of Matter essentially inert, 
terms expressive of self-acting, immaterial, metaphy- 
iical properties, of essential differences in the sub- 
itance of bodies, should no longer be permitted to 
constitute the Nomenclature of Physical Philosophy. 
They mislead reason and multiply causes instead of 
directing to unity of cause. They render the labours 
of the Experimenter abortive of the discovery of the 
common cause and general procedure ; by which his 
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trials are useful only as presenting circumstances to 
after ages when the rationale will ha deduced on 
principles altogether mechanical. 

In support of the objection that terms only are 
changed and uselessly, it is said, that, if bodies be not 
precisely according to our knowledge by our Senses^ 
if they be not hot, cold luminous and acid, still as the 
substance of different bodies is essentially different, 
and firom being as different as the Sensations they 
promote, and although wherein the difference lies is un« 
discoverable, our knowledge makes it certain such b 
the &ct, and warrants the use of terms corfesponding 
with sensations which are fitmiliar to all in preference 
to others, which, howeyer possibly more applicable, 
leave the &ct no better substantiated. ThMe asser- 
tions, aUhougli plausible, have no foundation in fiict 
and are greatly erroneous. The nature of M sttCer 
is undiscoveraUe in consequence of matter b^g na- 
alterable. The knowledge of wherein it consists is 
useless to philosophy although some have piteonsly 
lamented the probability of never arriving at the 
fact. Were the Elements of matter of Afferent es- 
sential natures some object must have been in view, 
each must have been intended for a peculiarly efll- 
cient purpose ; but to no purpose whatever if the 
whole of their atoms be essentially inert. Being 
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inert uo atom can act of itself ; being unalterable no 
atom can suffer essential alteration; and from pos- 
sessing no self-acting ability any essential difference 
whatever would be superfluous. From which it is 
obvious that although bodies promote different sen- 
sations the essence of the substance of their elemen- 
tary atoms is neither the sense-exciting cause nor the 
cause of diversity among bodies, and the matter of all 
bodies is in the same state as at the beginning unal- 
tered and unalterable, notwithstanding even by the 
same body we may have such different sensations, as 
heat and cold. 

In addition it is said, adhering to the Theory of 
Perception in reasoning on physical circumstances, 
would be reviving the obsolete discarded opinions of 
the Ancients and the almost forgotten notions of 
Bishop Berkely. But it matters not by whom or 
when original opinions have been broached, the ques- 
tion is are they true ; have they been understood, or 
have they been made known in all their bearings by 
their Authors ; and are those by which they have 
been subverted consistent, incontrovertible and na- 
tural. The most true are not always adopted nor 
the adopted indisputable. What are false cannot be 
consistent, for error will make itself known, and what 
are inconsistent cannot be true. Rejection is no 

N 
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proof of error. Aristotle's opinion was, that, intel- 
lectual science comprehends the whole of human 
knowledge, than which nothing is more true. Plato 
and Pythagorus maintained, that, all things consist 
in atoms and locomotion ; and by Voltaire it was 
said, abstract or mathematical truths are of the whole 
we know the only in which there is certainty. Mo- 
dern Philosophers reject these opinions, and found 
their Physical Philosophy on the evanescent basis of 
mental shadows; on knowing what the Mind and 
Senses together cannot know; and on identifying 
action with inertia, nothing of which is true or rea- 
sonable although the whole are adopted as true. 

As to rejection being proof of error, the history of 
discoveries presents undeniable evidence of the con- 
trary. What the most true and beneficial has not at 
first been rejected. The gas-light system scarcely 
any Philosopher patronised in its infancy ; and how 
slowly has not the propelling steam worked its way 
to make its wonders appreciated. Even the Premier, 
the Van in all things, denounced steam in the Service 
impracticable, in the Navy particularly ; yet both 
gas-light and steam are adopted generally ; not how- 
ever through the wisdom or spirit of Philosophers but 
the enlightened head and skilful hand of the Mecha- 
nic. How few, in this age of much learning, com- 



prehend the System of Matter and Physical Impulse 
ci.dvanced hy some of the rightly thinking part of 
IMTankind. On the other hand, what the most absurd 
lias not been adopted by the most learned. It was 
not by the mere Mechanic the Theory of Latent heat 
ifVBS promulgated which all Philosophers have adopt- 
ed, although in a single line its heinous absurdity is 
made evident — latent oi* insensible heat^ means^ cold 
heat, heat without heat. Of the whole of Established 
I^hilosophy what can be true that assumes as phy- 
sical the' like of Sensations and for cause attraction 
and repulsion by that which is essentially inert. The 
assigned laws, discoverable from repeated phenomena 
and circumstances, are most probably true, but cause 
may be assumed at will ; nor does mathematical rea- 
soning^discover the feet or prove the error. Were 
the nominal Nature, or Sympathy adopted as cause, 
it would make no alteration in laws, effects and as- 
tronomical calculations. In the adopted causes at- 
traction, gravitation and repulsion there is nothing 
-- rational or Natural, yet each is considered universal 
throughout Nature. So that there is nothing how- 
ever true not liable to rejection, nor absurd but what 
may be adopted. It is recorded of " discoveries re- 
jected and adopted," that the true Solar System was 
known to, if not discovered, by Pythagoras centuries 
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before its general reception, yet after having been 
received it was rejected as hypothetical. And after 
having lain under the cumbrous load of ignorance, 
superstition and prejudice for eighteen centuries was 
raked out of the rubbish of former learning by the 
genius of Copernicus — and is now the Newtonian 
and only true System. So much for rejection. And 
as for adoption being any criterion of truth witness 
the Newtonian Theory of Gravitation, Attraction 
and Repulsion, which, it is said " Newton has proved 
to the whole world direct and regulate the System." 
But as gravitating, attracting and repelling cannot 
belong to inert bodies, formed as all are of inert 
matter, the adopted theory, in these respects, is ut- 
terly fallacious and untrue. Gravitating by the 
Planets of their own accord is as movement in the 
lifeless ; attraction as the will of the dead ; and re- 
pulsion as antipathy possessed by a stone. The 
whole of these and all such monstrocities have origin 
solely in the theory of Perception being rejected 
where most applicable, and in coupling Activity with 
Inertia. The Stagyrite knew better, which obtained 
from him the incontrovertible declaration, that, as 
all knowledge we ean have is intellectual so by it of 
bodies we know nothing whatever ; therefore there 
is nothing to philosophise on but Cause ; and in the 
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Dce of cause consists the whole of Philosophy. 
i¥hich, however obsolete and rejected, all rational 
losophers will bend eventually, although at the 
liliating expense of abandoning their former opi- 
is and following those of the Sages of Antiquity. 



ATTRACTION. 



OMETHiNG of a peculiar power, ability or energy has 
>ng been imputed to the molecules of Matter, which 
lables them to draw each other together from a 
stance. This energy or cause has been termed 
ttraction. By it all formation and change among 
>dies, and all motion out of rectilinear are said to 
3 effected; in promoting the latter the cause is 
jrmed Grravitation. 

What Attraction is, whether a self-extending 
aergy of or an emanation from Matter, none, most 
isely, have undertaken to decide. In fact there is 
othing more stultifying to the understanding than 
le attempt to form an idea of and account for such 

property ; and made more unintelligible when it is 
ecoUected that what is said to possess the power of 
ttracting is at the same timer considered essentially 
aert. What of or belongiqg to an atom can extend 
leyond the atom is not easy of conception ; it must 
ye material or there is nothing ; and if material its 
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effort should be to impel in its own direction of mo- 
tion, not the contrary : no current drives any thing 
in a direction the contrary of its flow, neither does 
the vdnd force bodies out of the direction whence it 
arose. How is motion from impulse to be effected 
in a direction the opposite of impulse : and how is 
that which is inert in any manner to act of itself or 
promote action, that is, motion, in its like, in a di- 
rection the contrary of the act. Even this exhibition 
of the principle shows the fiiilacy of the notion, and 
to such ideas only a just consideration of the subject 
can lead the inertia of matter being granted. 

Throughout the whole of Nature thfere is not one 
single instance in proof of the existence of attraction, 
or attraction being a property of Matter : even mag- 
netic phenomena are nothing in proof. Impulsive 
pressure by sensible and by insensible means accounts 
for the whole rationally and consistently ; which leaves 
no office for attraction to fill and the principle but a 
name for nothing. 

What attraction is, whether a property essential to 
or subsequently impressed on the atoms of matter, 
we are told is not necessary to know, effects prove 
that such is the fact and the origin of cause is not an 
object of philosophic enquiry. After this manner 
we are taught a species of philosophic verity ; to 
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briwve tkil wImkI tHnot be, ii ; that the impoMtUlity 
omMmmltm farini} and that^ to support tha verity, 
aoddag anait ba aomeUmig ; beaauae perhaps, of 
Mma last *^ Artiale '' which once eompelled the belief 
that Hm world b as flat as plate and forbid the idea 
of it beipg thoofi^ round as a turnip. 

A body is said to aet on miother, by its attraction, 

entsida af, bsyond itself and whwe the body so acting 

it net fitnatsd bqt is greatly remote from the one on 

whiidi it aais : wludi is on a par with the notion of 

ibffca gWQg out of the impelling body into the one 

impelled befote the two have come in contact, an* 

cordis^ to Boscoviefa, In fiict it is only in the lan« 

goMg^ of mdatalligilHlity any idea can be expressed 

of Aia iai4mmaterial phantom of unphilosophic ori« 

gin;^ asfd imly by exhibitiag in their true colouring 

ther nomerotts abeardides consequent on this super-* 

bjrpotiietic cause the &llacy can be met and grappled 

with ^ffisettadly, so univ^saUy is it believed in as a 

spociefi^phyMcal spirit belonging to every atom inCr^ 

ftfion, w)]ld^ does as it pleases wiHi the whole of the 

^^ma of mfttter and the entire of the bodies compos* 

ing tlio Plai^tary System. 

No idea or reason can be advanced of wherein eoa- 
msts the poasibility of two elementary atoms, even 
in closest contact, acting on each other, each of 
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course acting, beyond, its own sur&ce, both at res*^ U 
and without the possibiUty of either suffering esseiK=:=>^- 
tial alteration. It is equally unintelligible that twi^-"0 
bodies, not in contact, could cause alteration of th^- -^e 
motion of either by^the species of spiritual sympathy" -Y 
attraction is looked upon, each being composed o^^^^ 
nothing but inert, atoms— While the contrary is con-^c- 
sidered the fact, it is out of mind that all things ar^^'e 
involved in a common medium, the pressure by whicl 
is- competent to effect all change, merely local, ti 
which the unalterable atoms of matter can by possi- 
bility be subject — Nor is it conceivable that twc^ 
planets should receive, one from the other, a curren-^ 
of matter of attraction passed through the regions of 
space, which, instead of repelling botli, brings them 
towards each other ; yet they are neither repelled 
asunder nor brought together. Besides, these cur- 
rents, this twofold flow, this attraction is neither 
material nor immaterial ; and the bodies of .the pla^ 
nets to which this power of acting on each other is 
imputed are constituted of matter incapable of self- 
acting. For these prodigies to be believed in, at- 
traction and volition should be considered the same 
excepting in degree, the former being infinitely more 
efficient than the latter and competent to effect more 
than "angelic movement without step." 



Did the Earth attract the Moou and the Moon the 
Xardi, these bodies should come and remain together, 
or in no instance of approach is the cause attributable 
to attraction. Both attractions tending towards the- 
same intermediate point, the greater not drawing the 
less body to itself, and neither planet removed out of 
its orbit leaves attraction a mere empty name. Nor 
is it any reason these bodies do not meet their being 
in motion, or solar effects on the Earth would be si 
milarly suspended. A body performing rotary motion 
before a fire is not freed, by its motion, from being 
affected by the fire, neither should a planet be freed 
by its motion from planetary attraction, much less 
two planets each attracting the other. If it be 
urged the Earth and Moon's attractions neutralise 
each other, then are both attractions useless. I^d 
the Earth at ^40,000 miles distance from its surface 
attract the Moon, and so forcibly as to prevent it 
flying out of its orbit tangentially, * the the force at 
the same time being inversely as the distance and di- 
rectly as the quantity of matter in the Earth, all ter- 
restrial bodies should be retained immoveably fixed 
so as to bid'defiance to the feeble strength of man to 
lift even a pebble from the ground: a man could 
not lift his foot ; mist could not arise nor seeds ger- 
minate upwards ; birds cduld not ascend into the air. 
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a stoao be impelled fnim the hftnd* mof At fpmksi 
eiplosive fone effect projeetile metkiii. And mikm ^ 
flMVB needle is affibeted mueh mord by n BtrMig tbw 
nnaker magnet, it eamiot be siaiiilained i» body is 
ittie^ted to the Earth only ai its qeaotity ^ M attwr 
bates the greatwattreotioti of the !EArth» Hadaburge 
and a small body, mie of two the other ten j^ounds 
weight, €aeh a fifty pound Weight su^peaded fimo iti 
both would be pulled down equally towerds the 
greund; and as a body is ajfeeted not oaly eceoidltw 
to itsfiize but as the sLze and intensity of iSie fire, es 
likewise should the smallest body be reluQi^ to tile 
gioimd according to the quantity of attfioticm pes- 
Mteed by the Earth; still mueh less woeld be s^SUr^ 
ekiit to render aU terrestrial bodies iAmoVfabl^ on 
tise surftu^e of sochan enomions magnet as tb^ Gftrtll^ 
is eonsidered^ But what is the fect)4 host fif Itftown^ 
tsbsumstiaices are et vatiance with the oniifwrtel pl^ 
ttetary attraction. The Plantli are iiot #ttieoitoi. — 
tigtdtiieri and it hiMbera prof ^ that nMfMtiopto-^ 
notneaa, Auppoeed to depend on ftMnotiea^lMiTe bm$- 
Ipnoduped intBad of {ftnovented by motiaau J&wm^ 
bodies known to be ittiaMraetiwNHBtthough iiosie 
(should be so^ i^ voeordiiig ie the theory, every atom 
is Natiwe attrset its lik&H«>wood and eopper when 
pit into violent retery »otMi proerote effeets on 
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be eompus neadle liniiUur tjo iMfnetic attributed to 
ittraotiQtt. All terrestrial bodies are loose and nove- 
dble; the foot b not retained to tiie Earth; the 
Ughtest puff of wind sends dnst from the ground into 
iMair; mists arise and form clouds, Inrds ascend, 
pojectiles are sent from the Barth ; and themnaUest 
singed insect bids defiance to the whole of the Eartii's 
fflaputed attraction : nothing of which could take 
plane were terrestrial attraction the means of the 
iffoon bring retained in its orbit : and were it so, the 
■arth should attract all loose bodies from the Moon, 
lis inhabitants, hiUs and ev^oi mountiim. Were at- 
Islustsoii the cause of bodies fidling it wouM have 
prevented their ascent; nor could the weight of the 
■teosjjfdiane be ever varying die Sarth^i attraefion 
Kaing n constant quantity and considered the oanse 
nfwei^bL 

^i.. Were the Snn the stronger attractii^ body, all 
iwnanatisiw caused by it from the Sarth would con- 
tfrtne rirfng to Am Sdar regions, yet none pass the 
insnptimhin Jine whkdi bounds the AtHBee{diere, but 
entibe oentiary quit tfaeiq^here ofstrongest attrseticn 
and retam to the fiarffa in Hie form of Hail, R^n 
and Snow* fiolar attmction b refuted by all bodies 
aseendisg from the Earth deelimng In motion the 
tMHoner they approach the Sun, instead of having ao- 
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celerated motion frem the instant[ihey quit the Earth. 
Were the atmosphere suddenly removed, the clouds 
would return to the Elarth instead of being attractCMl 
by the Sun ; and were the Planets attracted by the 
Sun there is nothing whatever to prevent the whole 
being drawn to this greater attracting body and form- 
ing one conglomerated amorphous mass, of motionless 
matter. 

Attraction is conceived both a centrifugal and cen*- 
tripetal force ; emanating from yet drawing bodies to 
the Earth; and while every atom of matter is said 
to attract its like to. tlie whole is also imputed a re- 
pelling property, the unreasonableness of which is 
evident. 

In the n^ell known experiment of a feather and 
guinea let fidl together from the top of the air pump 
receiver when exhausted, wherein both arrive at the 
same instant'at the bottom, there is the strongest evi« 
dence of the absence of attraction, although the case 
is repeatedly brought forward in proof of the exist- 
ence of Attraction. ' • The greater body being not only 
attracted by but attracting the Earth it should sooner 
descend than the one of less matter of attraction. On 
the other hand it may be said there is reason for infer- 
ring the smaller should fitU .first : for as fire afiects 
the smallest bodies niost in the same time, so should • 
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^e Earth's attraction affect the feather sooner than 
^e guinea. It cannot be maintained the Earth atf- 
-tr&cts different masses of matter equally or all bodies 
on its surface should be of equal weight attraction 
being the imputed cause of weight Two unequal 
needles' are not retained equally to a magnet the 
largest' is easiest shaken off; — therefore attraction 
should make the feather and guinea descend in une- 
qual times, but as they fall together attraction cannot 
be the cause. Both, during their equal velocity, are 
circumstanced as if floated down a stream and unre- 
sisted in their course,'* by which one can have no 
greater velocity than the other nor both less than that 
by which they are carried forward. In like manner 
Newton's' celebrated Apple proves the contrary of 
what it is said to prove, notwithstanding by it ^^the 
whole world has been convinced," that,^ inert bodies, 
which cannot put each other in motion while in con- 
tact, can do so no matter how greatly separate — ^the 
descent of the apple is but motion, which, from being 
a common effect caused by physical impulse, in no- 
\nse implies innotion by attraction also ; whereas the 
formation of the apple out of the ascending juices of 
the tree is strongly indicative of the absence of at- 
traction in the Earth ; for to suppose capillary greater 
than terrestrial attraction but increases the difficulty. 
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Did a body fall from hmng attracted downwards^ i 
Biomenttim ahoiild bo the same at thoead of every &11 
BO matter from wbat different heights the different 
fidfa comm^[iced ; the velocity bdudg as tl^ cause iLod 
attraction constant, the same degree of attraetioo 
at the same distance from the Earth mast be J^ro- 
dncttve at all times of none other than an eqaul effeet. 
What is said of motion increasing motion* ftnd mottoti 
aoenmnlating in efBects a^ithin the body which 
l^rates the fitU, is as nntrae and nnreasoiu^le as 
tioii being the canse of impulse, or an effect gwMiatii^^^ 
more cause than that by which it was caused. 

All effects attributed to attraction^ are not 
aaalogeus to those produced mechanicatty but 
as mere physical force is competent most fully to 
dace; and which, from the unalterable nature 
matter, can connst only in aggregation, ieparatioii^ 
intermixture and change of place generally of atmn^ 
and bodies, for promoting the whole of whidi the^ 
general pressure is alUsufficient Nothii^ but prea^ 
sure is requisite to comititute force, and nothing but^ 
pressure is required to act on atoms which can saffisr^ 
no change but locaL In the absence of the general 
pressure there could be no motion or effect and were 
it suspended all Nature would be at a complete staad^ 
still. By pressure of the common medium in whidi 
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ill things are involved all matter is kept in a moving 
itate, Mrhereas attraction, by bringing the whole to« 
^ther, would ^be a motion destroying cause the re- 
ireme of one of order. Hence in the constant unin- 
terrapted harmony of the performances of Nature 
Hiere in the best possible evidence that universal 
attractiohi productive of gravitation, is but a mere 
nonuiial cause, for which any other nominal might be 
substituted and without the least infringing on Ma«* 
thetnatical calculations. The true physical cause, the 
gei^ral pressure, when properly appreciated, on the 
basis of Inertia, cannot but be adopted : and must 
settle the question for ever of cause, cause of cause, 
tnd final cause, and consign the absurd occult cause 
attraction to its justly devoted obscurity beyond the 
poMibility of being recalled. Already has attraction 
been too long-lived : and although the cause of mo- 
tion, hereafter to be stated, may not, to better judges, 
most satisihctorily be made appear, is no reason why 
that which cannot belong to inert matter should not 
be discarded from Physics, particularly as the absur- 
dity is ftiUy proved, and its rejection must necessarily 
stimulate to the search after cause consistent with 
the nature of matter. 

Planetary motion is but the common effect motion 
on the grandest scale, similar to atmospheric pro* 
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jected motion and the transfer of the minutest atoms 
through the smallest portion of space ; the whole 
therefore require but a common cause, and from phy- 
sical impulse being productive of motion it were idle 
and contrary to the principle of simplicity to infer 
the existence of more causes than the general pres- 
sure ; or else the general pressure should be consi- 
dered as designed for partial purposes only, which 
also is contrary to the principle of simplicity. Un- 
equal pressure on opposite sides of a body in a yirid- 
ing medium must cause motion ; unequal pressure, at 
the same time, on two other opposite sides of the 
same foody, will cause the direction of motion to be 
diagonal : and if the Sun be the minus pressm^ meiUDB 
in one of these instances, round it the body must be 
moved. These different pressures being com^tant, 
and without having recourse to either attraction, 
^' impulse once impressed," or central forces the mo- 
tion must of necessity be endless. In pressure, and 
in minus pressure means consist the whole of cause 
and means for the production and maintenance 
of planetary motion so generally imputed to attrac- 
tion, gravitation and central forces. Attraction cemr 
tripetally acting on a planet could effect motion cen- 
tripetally only ; projectile force could produce motion 
only in the direction of the original impulse, out of 
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which there being no impulse, the Planet would be 
drawn towards and on the Sun. Therefore impulse 
must be as constant as motion ; for which, it is ob- 
vious there must be a medium of pressure. By such 
means orbicular motion is conceivable without solar 
attraction, gravity and the unreasonable notion of 
endless motion from momentary impulse. The fore- 
going means also include a species of self-regulation 
whereby all deviation from a perfect circle, and how 
lost velocity is recovered, may be accounted for. The 
latter circumstance is not explained by the theory of 
central forces, much less by that of a momentary 
jnrojectile impulse, it being certain that renewed ve- 
locity can only be effected by renewed impulse. 

Were Attraction an elementary property it could 
neither be communicated to nor destroyed in Magnets ; 
a Magnet is but a work of Art. 

Magnetic phenomena are but effects such as are 
produced by Mechanical agency. What are consi- 
dered consequences of attraction and repulsion con- 
sist in but motion in opposite directions for which it 
is needless to have distinct causes nor other than the 
general pressure. Kxtemal pressure on a mass of 
atoms is sufficient to hold them together aa a solid 
body and of the greatest known tenacity. By exter- 
nal pressure two cubes of heavy metal and of diffe- 
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rent kinds, neither magnetic, are held togiether lo 
that when the uppermost is lifted the other is not 
left behind . Were attraction the cause of soliditf it 
would be somewhat evinced in the broken parts of a 
body when put together ; whereas wh^i the iractme 
is most perfect, as with glass only cracked, and the 
parts pressed forcibly together there is nothing of 
attractive union elBPected or in the sUghteai degree 
evinced. Were matter attractive in every atoni^ aU 
bodies should be so, wood as much as iron ; airs wouU 
be unknown and fluids, if any, immoveabla. If it bs 
said the state of the atmosphere depends <m atomic 
repulsion, on the same principle all ahouU be air, 
there could be no solids. If it be objeoted thatai* 
mosphoric pressure is vastly inferior to the tenacity 
of metols, stone and even wood, let the pb^uMnenen 
of expansion be referred to, and there wilLbe £oimd 
that the greatest tenacity is not only equalled but 
overcome by pwssure centriftigally exerted m&in 
the body. The same means that can imbind and se* 
parate, THien oppositely applied can bind tog^her ; 
what expands and renders jflaid the densest metal is 
sufficient to retain, under contrary cireumstancest its 
Atoms permanently conjoined. If this do not saffice, 
lo<^ to die forctble*expansion of water dwing conge- 
lation, to steam, tornadoes and earthquakes, the force 
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to {MTodnoe which is inoludod in Nature, 
and with which the tonacity of bodiea can bear no 
eon^arison. While aimoapheric preaaure ia calou*- 
ktad by the height it forces water into pumpa, the 
great waterspout iodicatca the pressure of Nature 
to be vastly greater. From these circumstances it 
is evident the general pressure is folly competent to 
promote bodily solidity, which is but the mere col* 
kpaing and retaining collapsed atomic particlest 
without referring to the occult, inconsistent meana 
attraction. 

Those who have gone to SchehaUen and the world's 
end to aacertain the ratio of attraction, have been 
on a moat unfruitful miasion to find nothing, to arrive, 
as it were, at the horizon. The question to know 
the qnantity of attraction in the Earth is answered 
St hiome significantly by Zero. On a par inth which 
ia, the calculated amount of motion, including, 
doubtless, its dimensions, in the world. 

It is aqnally idle of those who have negatively 
complimented Newtcxi for his modesty in not seet> 
ing after cauaes ; that great man, they say for hun, 
Mas eontent to trace and account for effects; bnt 
^vfaich is the same as a demonstration of no propo^ 
aition, an cuonwer to no question. How accounting 
for an effect without referring to cause is to be accom- 
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pliflhed is rather puzzling. Newton assumed aiime- 
reus causes; such as universal gravitation, attncr 
tion, repulsion and central forces, the whole of which 
are foreign to inert matter and useless to the mechani- 
cal system of Nature, Then again we are told, that, 
as every effect must have a caiue and no cause be- 
ing causeless, the pursuit after final causes is inter- 
minable, and this by those who are lavidi in their 
admiration of the simplicity of Nature. God, most 
assuredly, is the Great First Cause of all things ; but 
who can limit his Omniscience to the necessity of 
hourly attending on his own divine Works to keep 
them in motion ; although Newton apprehended his 
repairing hand would be required in time to ccNrrect 
the accumulated irregularities of the motion of the 
Planets. A moderate mechanic forms a Machine 
that shall go for a length of time without his attei^ 
dance and the perfection of mechanism is considered 
the Machine which continues in motion and requires 
no attendance as long as its ma^ials eaist Shall 
we then deny to the Almighty. Omniscient Ardbitect 
the ability to form a self*going Universe ; the mate- 
rials of the whole being imperishable, the per£or* 
mance stupendous, the duration is necessarily endless. 
It is inadmissible that with imperishable means and 
the divinest skill the works of the Almighty should 
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ie less perfect than the limits of possibility and 
ample in the extreme^ which implies the means of 
procedure emanating from the .judicious arrange* 
Doents of the parts. The whole being involved in a 
Daedium of pressure, cause is every where to make 
part act on part, atoms on atoms ; and to prevent 
ibe equilibrium taking place, minus pressure means 
are sufficiently provided. The Universe has been 
made to be self-acting although no part or atom can 
let of itself ; it includes and may be said to originate 
its own power. Beyond the general pressure no 
tause is required. Take away the general pressure 
a vain is the search after cause ; and with it, gravi- 
ation, attraction, repuMon and central forces are 
uperfluous incumbrances. One universal means of 
i^ower is alone requisite. One answers the pur- 
HMea of the most complicated human machinery, 
rhile to Nature is imputed as many powers as 
items, and these doubled in making every atom not 
mly an attracting but repelling power. 

Those who maintain the knowledge of Cause is not 
"equired in accounting for effects, may be asked, whe- 
ther Hiilosophy can be that of Nature if founded on 
conjecture, or any experimental result accounted for 
correctly upon assumed principles. To this all will 
reply in the negative, but add, that Modem Philoso- 
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^y is bftsed on prindples founded in Natiira and 
mathenmtically demonstrated. Bnt as tbe eonCiary 
is made evident, when the theory is tested by tlM 
principles of Perception and Inertia, there can be 1M 
reasonable objection whatever against these prinei- 
pies bang made the basis of Philosophy in all its 
branches. And while we justly and laudibly make 
boast of the rapid progress of the Arts, it is presum- 
able new discoveries in them, productive of the great- 
est objects of utility, may be effected by more diract 
means and at less expense of materials, when tbe me- 
chanical procedure of Nature in all things is undec 
stood and the knowledge connected with Artisan 
Skill. Nature lends us all her means, but without 
knowing wherein they consist how can we employ 
them to the greatest advantage. 

The discovery of cause is nothing abstruse when 
deduced from the inertia of matter. Universal Attrae* 
tion cannot stand alone, universal repulsion must 
be added, and the general pressure cannot be passed 
over, while unity of cause is ^hat Nature itself in- 
culcates. And while the true philosophic spirit oe 
cupies the intellectual feculties the discovery i 
cause, the vital principle of philosophy, cannot b 
be an object of the greatest solicitude to every < 
quiring Mind. Newton's apple has corrupted 
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Dpbic as Adam's the moral spirit, both, it is 
tly to be wished, are redeemable and long before 
riod, when '* all shall be made perfect." 
Repulsion it is needless to speak. Newton's film 
nlsion, is, '* embodied nothingness,'' a stratum 
ye. Any substantial intervening stratum would 
it the immediate contact of bodies but could do 
re, it eould not throw even an atom from its sur- 
lor reidst the general pressure forcing its own 
into immediate contact. Newton found the 
t of a meniscus lens insuflficient to bring its con- 
vtbce in contact with a plate of glass, which he 
ards effected by force, and thence concluded a 
f repulsion lay between. The fact is, elemen- 
latter, not easily removeable under such circum- 
89 intervened : were the experiment tried under 
the hindrance against immediate contact is evi- 
The Elements being of unequal rarity in con- 
ace of their atoms having unequal size and the 
1 being under pressure, nothing within the At- 
nre can be empty not even the interstices of the 
of bodies, so when the lens rested above the 
t rested on a stratum of elementary matter, not 
of repulsion. Repulsion is the sinister of at- 
m ; to botli inert matter is neuter and a perfect 
er ; it acknowledges neither as either a natural 
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or even an artificial property, and denies the imputa- 
tion of being possessed of such mutually destroying 
antagonist properties. 



HEAT. 



Physical heat, or fire being hot and radiating hot 
matter which enters the hands and surrounding bo- 
dies, is a universally received opinion. Philosophers 
on all occasions impute physical change by fire to 
physical heat, and consider the feeling excited by fire 
and the Sun the consequence of the animal frame 
acquiring from these bodies hot matter. Fire, they 
^ay, expands, fuses and destroys bodied by the heat it 
communicates. Also, that this hot matter spreads 
among bodies until the equilibrium has obtained 
which they designate the equilibrium of temperature. 
The whole of which is refuted by rational and na!tti- 
ral facts. 

Whence, it may be asked, is physical heat derived. 
What can make fire hot there being no element of 
heat in Nature, nothing permanently hot; no elemSht 
hot sui generis. Matt§r being inert is incapable of 
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heating itself or its like ; from being impenetrable, 
ttis incapable of acquiring any thing in its atoms ; 
and from being unalterable it is incapable of being 
made hot or cold. It is also impossible a mass of 
itoms can be similar in any respect to the sensation 
t promotes which is all we know of heat. The &ct 
B, heat is altogether but feeling and we impute to the 
physical cause the like of what we feel, but material 
eat is as unnecessary to promote this sensation as 
laterial cold the contrary. Hence fire is not hot, 
or is there in Nature physical heat or a hot body. 
Old instead of fire communicating any thing to bodies 
t. causes them invariably to suffer less. By its 
gency bodies are lessened in substance, decomposed, 
nd their Elements dispersed : hence fire is more of 
n abstracting than comnoiunicating nature. Still, 
ure does not act of itself, it is but accessory to the re- 
aoval of the atoms of bodies : it only,in a manner, pre- 
>ares bodies, by what they lose in it, for the reception 
>f the expanding and decomposing cause. Whatever 
nay be that oause the general fact is, bodies undergo 
OSS by fire : and as the change fire produces is by a 
iniform procedure, it cannot with consistency be up- 
knld, that fire, while abstracting from, is at the same 
ttdexommunicating matter to bodies. 
That there is no ElememLpf heat is manifest, from 
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there being nothing of the kind knewn on the surfiMse, 
nor in the bowels of the Earth whence all heat is said 
to retire ; from there being no such thing as a permar 
nently hot body, and from bodies devoid of heat being 
converted to fire without the addition of heat or even 
presence of fi^e. What can or is there to heat unal- 
terable impenetrable atoms ; and heating them by 
means which neither add to nor take from them, as 
is said by mere motion, is contrary to reason, first 
principles and the general procedure of Nature. 

Were there an element of heat the atoms of a body 
could acquire it only in their interstices; and were 
these even sated with it, the body itself, from the im- 
penetrable and unalterable nature of its atoms, must 
still remain unheated : but as an ignited body is uniform- 
ly so, the whoW being in a like state, it follows that 
ignition is caused by neither essential alteratimi 
of substance, as the change from cold to hot implies, 
nor by communicated interstitial matter of heat. 

The first materials of a culinary fire, wood and 
coal, are allowed to be cold, yet from but the almost 
. instantaneous contact of a candle-flame the whole 
become in a short time ignited. If ignition depend 
on, or were caused by heat, whence has the full of the 
fire of heat been derived. The coal and wood coaM 
not have contained it ijtnjd remained not only not 
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ignited but cold ; the flame could not have commvh 

nicated it, its entire quantity being insufficient; and 

as air said to be coldest is best to promote combus* 

tion, from (his source the fuel could not have acquired 

heat, much less from the original spark fix)m flint 

and steel on which the whole depends for being in the 

state of ignition and fire ; and there being no other 

source, it «is manifest fire is not a body sated with 

heat. Still as it promotes the feeling, we consider it 

hot. We might, however, with equal reason impute 

t,o it the pain it promotes when by it the hand is 

burnt. In all cases we impute the like of the sensa* 

txan to the outward cause of the sensation, and, in the 

popular sense say, fire contains heat, but when we ac- 

c^ount for combustion, ignition and decomposition by 

physical heat, the error is rationally evident Nature 

liaving no such cause. 

Were ignition the consequence of communicated 
lieat, the whole of the fuel of a fire would be heated 
at once, as by water a sponge is made wet at once ; 
or, ignition should extend no further than the quan- 
tity of heat communicated, it being impossible any 
thing eould cause increase of itself. But as igniticm 
depends on decomposition of the fuel wherein nothing 
is altered but texture ; as it is much greater than the 
supposed communicated heat could effect; and from 
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it being both impossible and absurd the fuel could 
have been sated with heat and not even warm, toge- 
ther with the rational fact that heat in bodies is not 
necessary to excite the sensation of heat any more 
than that matter should be black, white, red and acid 
to excite these sensations, it is manifest the changes 
promoted by fire are altogether but mechanical, and tbe 
fuel is as devoid of physical heat after as before being 
ignited equally as of the sensations of pain and red- 
ness it caus^ the nerves of Sensation to excite in the 
Mind. Instead then of maintaining fire is hot equal 
to ignition, and, unphilosophically, that matter is al- 
terable firom cold to hot and hot to cold, there is 
nothing to refer to for heat but the Sensation; and but 
to the abstracting efiects of fire for that species of 
decomposition termed combustion, during which the 
entire of the elements of the fuel are set firee and 
dispersed and the sensations of heat, light and colour 
promoted. In treating the whole after this manner 
we but make due allowance for what are only sensible 
effiacts ; which leaves the physical &ct and mechani- 
cal operation to be reasoned^ an divested of all ima- 
ginary and imrearqualities. . •« ' 

It has been said, heat in^t bodies is the effect of 
atomic motion, by Sir Humphry Davy itas motion. 
If it be nudntained motioiii excites the sensatioUt we 



get quit at once of physical heat, and must seek some 
other cause than that of heat for ignition and com- 
bustion. But that matter can be made hot by mere 
velocity is disproved by moving a body through the 
air to render it unignited ; and by the planets being 
neither vitrified nor even ignited at the end of at 
least six thousand years most rapid motion and the 
whole of the time in the neighbourhood of so large a 
body of hot fire as the Sun is considered. If motion 
could make a body hot, from there being nothing 
communicated there is nothing for the body to ra- 
fliate, which nullifies the whole theory of radiation 
of material heat. Again, on the principle of mere 
atomic motion makiAg a body hot and ignited, how 
is the continuity of a bar of ignited iron to be main- 
tained, when the molecules of which it consists are so 
far apart from each other as is indispensable to their 
fireedom of motion even only round their oMrn axes. 
As motion destroys ignition, and the sooner as the me- 
dium is more dense, how is atomic motion tocommence 
and continue in melted iron. Still more, what is to 
cause this atomic motion, which cannot commence 
or continue i%ithout impulse, which no atom can 
originate. There is nothing repulsive or impulsive in 
fire, which consists of merely the elements of the fiiel 
with some of those of atmospheric air, neither can 
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atoms be swelled forcibly against each other ; what 
then is to impel them in any direction. Hence theie 
is no foundation for the idea of matter being heated 
by atomic motion. Besides, were the heat said to 
be communicated by fire to the hand the effect of 
atomic motion, it should be shown, not only how such 
motion is originated and kept up, but wherein cod^ 
sist the several impelling causes for the differ^it di- 
rections of motion, such as rotary in the fire, recti- 
linear through the air, and sense-exciting within the 
hand ; and why, firom these motions and directions 
continuing without or with impulse they should ever 
cease. 

While two pieces of wood are being forcibly 
rubbed together, the superior stratum of atoms of 
each is rubbed away and combustion succeeds. Da- 
ring the rubbing away process there is nothing com- 
municated ; on the contrary the wood suffers loss, 
and the displaced atoms cease to impel those of 
the next stratum : so that combustion by atomic 
motion is as unreasonable as ignition. Ignition by 
percussion cannot be by atomic motion, percussion 
being rather a motion destroying cause. In beating 
a piece of soaked wood water is forced out. By beat- 
ing iron the atoms of the metal are «omawhat dis- 
placed, there is nothing of heat beat into them. Nor 
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can the atoms by any means be changed in any man- 
ner excepting as respects position. Hence as there 
is no cause of heat it is conclusive there is nothing 
to constitute heat but the feeUng the body promotes. 
Caloric, or matter of heat, is still physical heat : 
it is either matter naturally hot or put into a state 
not natural to matter : but as all things said to be 
hot oease to be so, and as matter is unalterable calo- 
ric can be but elementary substance neither hot nor 
cold ; and from being latent or included in bodies 
before they become ignited; it is capable of exciting 
the sensation of cold as well as heat : and it being the 
&ct that all bodies suffer loss by fire, therefore fire 
does not communicate any thing, caloric or mat- 
ter of heat is in fact a name for nothing. The ra^ 
lionale of Combustion is — fire and friction remove 
elementary matter from bodies, the expanding me- 
Hnm enters the vacated interstices and causes disso- 
lution ; during which elementary matter is set free 
(nrhich promotes different Sensations, such as light, 
colour and heat, and we impute to the cause of these 
sensations the heat and luminousness excited in the 
Mind. There is nothing of communicated Caloric 
hot or not hot in the question : heating a body could 
not decompose it nor disperse its atoms. How is 
caloric to get into a body aikd the body afterwards to 

R 
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throw it oflF. If the hody it is s^d to heat cannot 
retain it, how is an unignited body to acquire it. . Ex- 
pansion is not by heat but internal physical force 
which bodies have to acquire or they would be always 
expanded. There is in fact no office in Nature for 
Caloric to supply. 

The highly eulogised theory of Latent Heat, al- 
though composed with the greatest ingenuity and 
deduced from experiments the most refined, is perhaps 
the most contmdictory, absurd and misleading ever 
promulgated . Its principles are erroneous, inasmuch 
as there is no physical heat in Nature to be either 
sensible or latent ; and absurd, from it being in con- 
tradiction to Sense and Reason the notion of insensi- 
ble heat, equally as of insensible pain. Insensible 
heat within a body is heat out of reach ; which leaves 
heat, as it is conceived, something hot, but not as the 
theory inculcates, not hot, therefore cold. How the 
. greatly learned and amiable Author could have con- 
ceived, composed and promulgated a theory of latent 
heat is incomprehensibly strange ; why not and with 
no greater inconsistency than of latent heat in Ice, 
one of latent cold in Fire. Tet the most learned of 
the day have received the theory and established its 
principles in Chymical Philosophy. So much for the 
shallow precept of BacOB, which recommends " tor- 
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ng Nature out of her secrets by Experiments" 
ch hitherto have all been misunderstood, and 
py experimental discovery erroneously illustrated 
Tein physical heat and self-action by inert atoms 
e been maintained. Whereas by reasoning on 
sical phenomena with a knowledge of the nature 
right use of the Mind's perceptions ; on the inert, 
*efore unalterable, nature of matter ; and applying 
te principles to cases, not assuming principles from 
erimental results, the natural procedure is disco- 
ible in almost every instance. 
iy The Tlieory all bodies contain heat in a latent 
e, that is, heat which neither excites the sensa- 
. nor so much as warms that by which it is con- 
ed, and which is unproductive of either ignition, 
on or expansion. The assigned reason for which 
that, all bodies can be made hot without the as- 
.nce of fire, as by friction or percussion ; the 
luction of hot flame from the gases of decomposed 
^ter ; and the erroneous idea that thermometric 
msion is caused by heat. But how can heat be 
reived otherwise than always hot. If black sha- 
be obUterated by white light where is it ; not 
it in the white any more than fixe original crystals 
atent in a saline solution. How can Ice, which 
id to be painfully cold, retain heat and remain 
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unmelted, and by that which is considered the cause 
of fusion generally. And why should the setting 
free or suffering to escape, the matter of heat, make 
that hot the entire quantity of which when within 
the body kept it cold. Can motion going out of a 
body, as it is expressed, give motion to the projectile : 
yet latent heat, it is said, heats the body most when 
leaving that body. Flame obtained from the gases 
of the water of melted Ice, if hot, the whole of its 
heat must Ita^ve been contained in the Ice in a frozen 
state or it should have melted the Ice ; or else melt- 
ing and fusing by fire are not consequences of heat. 
Ice and cold imply the absence of heat equally as 
darkness of light, and is proved by ice making the 
water in which it is dissolved the contrary of hot, but 
which should be boiled were the flame hot produced 
out of the elements of ice-water. Wherein is the 
latent heat made sensible in either melting or pulver- 
ising Ice, or the pulverising any other kind of body, 
even gunpowder. What heats the entire of a barrel 
of gunpowder instantaneously when exploded by a 
single spark; If the volume of flame be hot, how was 
this highly inflammable combustible sated with heat 
harmlessly, excepting on the absm'd idea of the matter 
of heat being cold and capable of heating itself vo« 
luntarily when set free, but which is not the case when 



the powder is decomposed in water: and how is the 
presence of caloric or the matter of heat evinced in 
the imei]MUided grains of gunpowder. 

It cannot be maintained the substance of the mat- 
ter of heat is latent ; and substance, not state but 
that of pressure, is the cause of expansion. Were 
bodies expanded by hot matter, the same matter should 
occupy an equal space within them were its heat latent 
or altogether extinguished, which amounts to no 
heat; they should be at the maximum dl^ expansion 
at all times, particularly while possessed of, not when 
radiating, the matter of heat. Wedges do not re- 
quire being hot nor water boiling to expand wood. 
Besides, the most forcible expansion is produced 
during congelation wher^n the contrary of heat is 
most strongly evinced. And how are merely heated 
atoms to increase the volume of gunpowder and steam. 
Can the atoms of inert matter remain many times the 
diameter of each asunder nothing being between ; 
is each possessed of a flying off force. While heat 
is said to be of a repellant nature, the contrary is 
^viii^ed in the detonation of gases by ftune, which, 
"when applied to a mixture of oxygen and hydrogen, 
is productive of water which is but two thousandth the 
volume of that of the gases employed ; in which case it 
is proved to be more of a contracting than expanding 
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nature. Taking all these circumstances into consi- 
deration, and that all we know of heat is a peculiar 
kind of feeling, there is nothing can reconcile such 
evident opposites hut the receiving all effects by &e 
M mere mechanical changes without heat, and con- 
fining heat to the feeling which is excited according 
to the circumstances of the case and the nature of our 
organisation. 

Next, wherein is there any evidence of the equili- 
brium of temperatuj^e, or degi'ee of heat, thermome- 
trically indicated. Not in the liquids on the Chy mist's 
shelves, the whole of which affect the meter diffe- 
rently at the same time. Nor in the blood and flesh 
of the living body, the former indicating 96^ while 
the latter may depress the quicksilver below 50^, 
and while the blood is said to be acquiring heat at 
every inspiration which it communicates to the body ; 
nor even in a culinary fire, one part of which may be 
in the highest combustion while the rest is many re- 
moves from ignition. 

: The Sun, Newton says, is a body of fire vehemently 
hot but without alluding to what maintains the ignit- 
ed state. It is considered the source of all terrestrial 
heat, yet the nearer it is approached, by a baloon or 
climbing the highest peak, the colder are our feelings. 
Even from the Clouds there is natural evidence of 
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here being nothing of Solar heat, in their Messen- 
gers to tlie Earth of what may be termed soUd cold 
>T hail stones. Were the Sun a body of hot fire, we 
>ught to receive boiling water from the Clouds in- 
itead of refreshing showers. The Sun's rays, which 
ire said to bum by their heat, pass through a lens of 
ce without melting it and ignite gunpowder ; also 
^har a cork suspended in a decanter of water. What 
leat can a molecule retain after an eight minutes 
-apid flight through nearly one hundred millions of 
niles of cold space, afterwards through the icy lens 
i^d cold water. Instead then of insisting change by 
K>lar matter is the consequence of solar heat, it should 
be inferred, that, burning, exploding and charring 
generally, are mere mechaniQal effects as independent 
of heat as of the feeling or sensation. 

All change on bodies imputed to Physical heat 
admit of illustration on mechanical principles. The 
System being constructed on mechanical principles 
its parts cannot be otherwise, nor is there any good 
reason for supposing the Universe is conducted on a 
different principle : the simplest manner and fewest 
means should form our ideas on this sublime subject. 
Cause is pressure, substance mere atoms common to 
every thing, and change altogether but local ; while 
of the whole we know nothing but what is, as it were, 
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delineated in the Mind in a species of mere shadowy 
information, from which nothing of substance can be 
known but that it is unlike in all respects to what by 
it we do know. We know but sensation^ of whidi 
heat is one and of the whole nothing resembling a 
sensation can by possibility ^dst out of the Mind, 

The erroneous idea that fire is hot, arises from the 
sensation or its like being imputed to its wmotft 
cause, and is enforced by the mistake that fire imparts 
the matter of heat to the animal frame and (Ul bodies 
in its neighbourhood. The contrary however is the 
fact in both instances. A short view of some of the 
effects promoted by fire may be stated without great- 
ly anticipating. Fire promotes loss to bodies, so 
much so that it is said to ^^ consume them to ashes by 
its heat. ' ' The loss, at first, which bodies experience 
allows admittance to the expanding medium, as when 
we take away earth from a river bank water enters, 
but which is kept out until the removal is effected. 
The matter displaced in the medium of fire being 
necessary to the solidity of the body, its loss and the 
addition of the expanding medium ccmverts the body 
so as to cause its elements to constitute a fluid. Heat 
is in nowise concerned. When the fluid is taken^ 
from the fire it acquires matter similar to what the^ 
solid lost, which displaces the expanding medium^ 
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external pressure follows which promotes coutraction 
and the soSd state is restored. After this manner all 
change by meatts of fire from the solid fo' the fluid and 
a e r iforh i state is effected without the assistance of calo- 
ric <>r &Mt. It is tfot from any thing communicated by 
flare, for fire imparts nothing to bodies, that expansion 
is^ prdtiftoted ; neither does the hand acquire any thing 
firom the flbrd, it suffers loss like other things exposed 
tA f&^, atid:ihe feeUdg excited in consequence, toge- 
ther with coQpanrion' beiiig promoted by fire, makes it 
bsi thought the hand receives heat. The feeling is 
By th^ Mind not the hand. Excitement 6f the brain 
ifif itldfependent of heat and so are all mechanical ope- 
iltiibtl^ Notwithstanding fire is indispensible. Fire in 
&cSitA&ng decomposilion is but a minus pressure 
agent : in it a body is under less external than inter- 
dai pressure, hence its expansion, decrease of soli- 
dity and ultimate dissolution. There is not any 
diitig moi^e misleading in Philosophising than the 
gietleral opinion that fire is hot and heat a physical 
catise. When tins becomes admitted and the princi- 
ple maintained that physical heat is as montrous as 
j^hydcal cold, shadow and sound, it must appear evi- 
dbnt that every experimental result has been erro- 
neously accounted for wherein fire is concerned. 

Animal heat, the feeling which is all we know of 

s 
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heat and in which alone heat consists, so far from the 
means of exciting it being hot, is promoted in numerous 
instances in the absence of fire, as by violent exercise, 
angry passions, and ardent spirits which seem cold to 
both hand and mouth. During bodily indisposdtion 
we feel fever heat among the snows and cold before 
a fire, which proves how little material heat and cold 
are concerned in promoting these sensations, the ex- 
tremes of climate, and also thermometric changes. 
We beat our hands against our sides and rub them 
together, as if to remove cold rather than acquire 
heat. Cold is admitted to be feeling only, and it will be 
found and admitted that heat in every instance is also 
but our own feeling excited in the Mind in conse- 
quence of the nerves of Sensation being disencum- 
bered of elementary matter which prevents their 
exciting the warm and which promotes the cold Sen- 
sation. In every instance wherein the sensation, of 
heat is excited without fire, it is similar to the sensa- 
tion by fire, and as fire abstracts elementary matter 
every act which promotes the feeling of heat does so 

■ 

on the same principle. 

In the most frigid clime, if we place our body be- 
tween furs or blankets, in a snow hut where there is 
neither fire nor flame, we feel warm as when before a 
fire ; wc fall asleep and become much warmer. Upon 



HEAT. 37 

waking the feeling somewhat declines. Whence, it 
may be asked, has the heat been derived. The At- 
mosphere, which retains unmelted the Polar snows, 
could have imparted none, and fars and woollens are 
so devoid of heat as to be employed to keep ice from 
melting under meridian Sun in tropical climates. 
Under such circumstances where is the physical heat 
to communicate to the body. In figurative language 
the proposition may be thuswise solved. Heat is a 
species of animal manufacture, completed in the mind 
by the Machinery of the Senses. The general pres- 
sure constitutes the Power ; respiration the process 
of refining the crude material ; exciting the brain the 
finishing operation ; and the resulting sensation the 
tissue wrought. Respiration is in part a species of 
pumping process ; it throws ofi^ matter of impedi- 
ment to the action of the nerves on the brain, and 
nouK^onducting cloaths prevent the return of the like 
matter through the surface of the body ; both main- 
tain the animal frame in a deficient state as respects 
cold promoting elementary matter. Sleep promotes 
this deficient state in a greater degree ; hence the 
warmer feeUng declines when the state of sleep is over 
and we become comparatively chilly. From which 
it is obvious the bed cloaths could not have imparted 
heat or they should continue to do so ; and as the 
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warm feeling is similar to that promoted by fire, tlie 
mental effect is equally independent of c^NOuniuiicaied 
heat by resfnration, according to tljie foregpiog ci)E>' 
cumsiances, as by fire. 

While it is conceived fire radiates heal: to the Ifusi 
and surrounding bodies nothing of radiatfon t^M 
place ; fire has no ability to throw out any tbiog ^m 
itself ; in itself it is as inactive as gll tl^ngs ^on^ti" 
tuted of inert matter. The, band receiyi^iE^ DotluDg 
from fire, it suffers loss as do wood in charring, paper 
in scorching and coal in wasting by burning. Be- 
cause bodies immersed in fire are expandedi it is ima- 
gined they acquire heat which produces enlargmnent 
of volume, and because fire is consid^ed hot it is 
concluded the hand acquires hot matter firoin the fir^ 
which it feels : but as pain excited by fire is oqly tor* 
tured consciousness so heat is nothing belonging to 
or emupated firom fire ; and as the feeling principle, 
the Mind, cannot be said to extend to the finger's 
ends, neither is hpat felt by the hand. Without the 
nerves of siensation the^e is no perception of heat and 
with them their exciting the brain woiild he ijuone- 
cesi^ry did they or the h^d feeL 

Tp be fully aw^re of what \\e^t really is, we must 
reason Qth^rwis^ than by Qur feelings, math^inatioal 
diagrams and thermometiic chapges, Qone of which 
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afford data whereby to know the actual state of bodies. 
Mathematical, demonstration and numerical calcula- 
tion cannot determine whether fire be hot or dermd 
of heat, any more than of the appearance of invisible 
things. Mathematical reasoning on diagrams in 
proof of the nature and state of bodies, before the 
phyoeal fiict has been otherwise ascertained, has 
made abstract truths been received as physical &cU 
proved ; whereas ihere is nothing proved but what 
relates to Unes and angles. It is not in this noblest 
of the Sciences to prove even the existence of Matter, 
although it has been made subservient to the esta- 
blishing as physical facts and causes, heat and light, 
gravitation and chymical properties, and to stamp on 
Ifettw generally a host of self-acting properties in- 
cmapatible with the nature of our knowledge and the 
inwtia ci 'MMer. 

Our feelings inform us nothing of fire being hot, 
nor our reason but that it cannot be similar to the 
sensation of heat ; the information is wholly negative. 
By the tbermometw, degrees of expansion and con- 
tiaction of the fluid in the tube are all we know, to 
produce which, substance, not temperature, is re« 
quired. Elementary matter forced into the fluid 
enlarges its volume, and when forced out leaves it of 
altered volume, whethw the matter were hot or cold 
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or neither ; how these changes are brought about 
without physical heat or physical cold is the truly 
scientific question. When the fluid is expanded it 
has acquired something, for the entrance of which, it 
islnferrable, it had previously lost something: to 
promote this loss is what 13 effected by placing the 
thermometer before a fire, for all things suffer loss by 
fire and fire communicates nothing. These and afi 
other hitherto cases slightly alluded to are more fiilly 
and I trust satisfactorily explained, each under its 
respective title, in the following portion of the {Hre- 
sent work. 

Heat being considered universal in Nature and la- 
tent in bodies, at the same time appearing paradoxical 
that it should be evolved from such bodies as Water, 
Ice and Ohinpowder, has given rise to numerous dif- 
ferent theories, none of which take notice of the man- 
ner the knowledge of heat is acquired and the un- 
beatable nature of matter, circumstances which cannot 
fail of producing the conclusion that heat is altc^e- 
ther mental, against which there is no appeal. Of 
the whole, the theory of latent heat is the most op- 
posed to common sense and almost sufficient, when 
properly appreciated, to make every one, so generally 
has it been received, think humbly of his understand- 
ing in giving such implicit assent to the anomalous 
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notion of heat being withont heat. Certainly much 
indulgence is due to the little experienced in philo- 
sophic lore, but how the acumen of the Illuminati 
could have been so greatly bewildered is surprising. 
The time, it is to be hoped, is past, when, had Pro- 
fessors announced the Physical existence of Mo- 
tion,— -which is already maintained by the proposi- 
tion to ascertain the quantity of motion in the 
system, — -and asserted that at the beginning Qbd 
created a certain quantity of motion, of sound, time or 
latent lumiuousness,mathematically supported as those 
of physical heat, light and attraction, theories of the 
kind would have been received and become for a time 
^tablished. Thus, the quantity of cold heat in Ice, 
and sensible heat in ignited bodies ; how much of 
the latter is radiated in a given time ; the consti- 
tuent rays of light, their reflecting, refracting and 
chymical properties, are mathematically ascertained 
VFith more than Demoivre precision, when in physical 
Nature both heat and light are perfect nonentities : 
nor is the sensation of light in any instance excited 
by radiant matter, by the eyes receiving rays of any 
species, or by other means than a quiescent medium 
promoting, optically, various degrees of colour ex- 
citing pressure on the retina, thence on the brain. 
On the whole, it is rationally evident no change 
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prcMUoted by fire should be attributed to fire being 
hot or material heat. The matter of fire is iiM^t]^ 
ble of being heated, and were it naturaSy hot the 
quality would be incommunicable dudtotot^ vlselm. 
There is no more beat in fire than noise in the air, 
or than luminousness in the substaneeof a caxicHe ancl 
pitch. Heat is but a semation, an item of knowledge 
in tiie Miiki, a sense excited state of couKiottSnesB. 
Therefi>re heat is not the cause of eo^bwtitm^ igni- 
tion and decomposition, and thesis phenom^^A idk>uld 
be reasoned on independently of iii^e^Sensatioili Sdar 
agency, while it eiFects the like changes c^ bodi^ and 
in the mind as fire, is incapable of alteiing the elemen- 
tary substance of bodies. like fir^ it promotes c(Mn« 
bustijon, expansion and decomposition, during which 
matter is acted on mechanically only ; the gen^mL'^ 
pressure^ is the motive power in every instance 6^ 
bodily change, there is nothing alterable esselsUdly 
that ii& material ; but as while physical changeiff being- 
promoted' and the elements of bodies set fi*ee We hove 
difibrent sensations excited, and as we are led itusen*' 
sibly to imagine our sensations represent their causes ' 
precisely as they are, we conclude that solar matter 
is hot and all change by fire liie effect of Physical heat. 
Hence even the term, heat, should be expunged fi:t>m 
Physical Philosophy as being eminently conducive to 
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error : it is applicable only in cases wherein sensation 
or health is concerned. So that notwithstanding 
the perfection of modem science, as there is nothing 
in Nature of material heat, it has yet to be disco- 
vered^ what is considered the simplest of all cases 
and understood by the simplest capacity, the cause 
of water being made to boil by fire ; why fire melts 
ice to which it communicates nothing whatever. 

Those who familiarly judge of fire by the feeling 
it promotes, will naturally ask, if the fire be not hot 
what is it, what is in it which heats the hand, burns 
the fuel and boils the kettle ? lu reply it may be 
said, the fire itself is unknown to us, we neither feel 
nor see it : it promotes a sensation which we imagine 
isf feeling culinary heat and from which it is conclud- 
ed the fire is hot. The feeling is all we feel, which 
informs us nothing of the fire, nor can any judgment 
be formed of it with correctness but that it cannot 
be similar to the feeling. There is nothing in the fire 
but common unalterable elementary matter, the same 
in the state of fire as when in that of the unignitedfuel ; 
and it makes us think it is hot and red because when 
its elements are set free the nerves of sensation of the 
feeling and seeing senses are peculiarly impressed 
by reason of the medium immediately in contact with 
them being affected by the disengaged minus pres- 
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sure elements of the fuel ; there is nothing commu- 
nicated to those nerves, altered pressure is the sense- 
acting cause. The fire destroys nothing, it consumes 
nothing. It only promotes dissolution : it is rather a 
common solvent of bodies, leaving their atomic sub- 
stance wholly unaltered. It promotes the boiling of 
water by what the water parts with, and by what it 
acquires of the cause of expansion. Boiling is mere 
ebullition depending on abstracting and expand- 
ing processes. In this not natural state, with an 
excess of the expanding cause and a deficiency in 
other respects, water promotes the sensation of heat 
in proportion to its deficiency, by abstracting from 
the hand to supply itself with the like of that of 
which it is deficient, as will be shown under the arti- 
cle expansion. 

It will be questioned likewise, in consequence of 
the denial of heat in fire and objection to all use of the 
term heat, in reasoning on physical change by fire, how 
are we to express ourselves when fire is the object of 
operation or subject of direction and conversation. 
In kitchen affairs particularly has the Cook to be 
instructed in the nomenclature of Philosophy in or- 
der that she may understand her more learned Mis- 
tress and be to her intelligible ; and wherein consists 
the (Substitute for the term. The answer is, in com- 
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mon parlance, in house and wordly afiairs all required 
in expression is mutual intelligibility, for which con- 
ventional language, however inappropriate in philo- 
sophy, is sufficient and with which it is impossible to 
dispense. To know as is known generally and speak 
accordingly, so as to direct and be understood, to buy, 
exchange and sell by a common standard of meaning, 
the accustomed phraseology is all we need. Nothing 
but equal learning throughout all classes of Society 
can displace popular terms, phrases and language in 
daily affiiirs and substitute the language of Philoso- 
phy, which should be that of Nature. Worldly lan- 
guage must be maintained, as Society is now consti- 
tuted, in worldly concerns. But in Philosophy it is 
otherwise. Whatever expresses the contrary of the 
&ct as it exists and takes place in Nature, is inad- 
missible. Cause and physical effect cannot be alluded 
to in terms which apply to nothing but sensations. 
Facts, when rationally deduced from correct princi- 
ples, will always supply appropriate terms and ex- 
pressions, correct such as are inappropriate, and 
without in the least circumscribing popular language 
in the every day transactions of common life affairs. 
The terms and phrases in Heraldy, Botany, Geology 
and the Arts are no hindrance to these subjects being 
conversed on in popular conventional language: 
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neither should the precision indispensable to Philo- 
sophy make the slightest alteration in modes of 
speaking on mere popular subjects and those of do- 
mestic concerns and social communications. 

I have here to mitigate the force of the expression 
made use of at page Ivi, '' that all sensations are pro- 
moted as pressure on the brain, by the contents of 
the Nerves of Sensation, is more or less lessened/' 
For although * all the Senses promote reduction of 
pressure ]oi^ the brain and thence sensations in the 
Mind, yet by the nerves of the feeling sense sensa-* 
tions are promoted by their contents being subject 
also to increased pressure. The sensation of hea *- 
depends on the pressure of the nervous medium bein^^ 
increased, also the sensation of pain by fire, whicl:^^ 
will be made appear when treating on fire, or expan — 
sion by means of fire. 



CHYMICAL SCIENCE. 



No Philosopher has ever yet attempted to define th 
term Chymical, or say in what a chymical property 
consists ; notwithstanding chymical properties, chy- 
mical nature, chymical combination, chymical action, 



CHYMICAL SCIENCB. 47 

chymical effect, chymical attraction and chymically 
saturated, are expressions so frequently made use of 
by all. To the practical Chymist they are of the 
first rate service in accounting for the result of his 
manipulations, and he adopts almost no other in de- 
vising the ratumale of how his manifold productions 
are effected. To the unlearned person, chymical 
cause and effect, particularly chymical preparation 
and chymical mixture, are expressions stultifying to 
his understanding, and conceived almost to mean the 
formation of something out of nothing by the mys- 
teries of chymistry ; he patiently waits whole days 
for a chymical mixture of, water and something, as for 
the fructifying of a germinating seed, and when cost 
is concerned pays highly for his ignorance of chymi- 
cal preparation at the Boutique; over which in signi- 
ficant order stand the side-by-side Pestles represent- 
ing the ne plus ultra of — what you please. 

The most learned can attach no distinct idea to 
chymical^ nor explain what chymical means other- 
wise than negatively. The Student in book know- 
ledge, from having learned that matter is of a com- 
mon nature, and conceiving that what is essentially 
inert is possessed of no self-acting properties, is led 
to think chymical nature and properties mean some- 
thing out of or additional to Nature. 
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In accounting for results in the Laboratory of Art, 
the Chymist has no general cause, but refers to a 
host of chymical causes, properties, affinities, com- 
pound affinities, attractions, elective attractions, and 
chymical energies; while the really Natural Philo- 
sopher, in reasoning on the scale of nature's grandest 
performances, the heavenly bodies and their evolu- 
tions, never refers to anything of chymical cause, 
chymical impulse, chymical change, or chymical 
effect ; yet the matter of the Planets is nothing dif- 
ferent from that of the minutest bodies. 

What are chymical properties and qualities in 
atoms of which they could make no use. All atoms 
being inert, chymical or essential action is out of the 
question ; and the whole of atomic matter being un- 
alterable, essential or chymical change is physically 
impossible. True philosophy accounts for all change 
on general principles and has no really natural basis 
but that of the inertia of matter. Chymical causes 
and effects are but ipsi dixit suggestions. What 
chymical properties are, should be made appear, or a 
set of anti-chymicals and latent-chymicals may be 
started and adopted in their stead by some peculiarly 
patronized enlightened Professor. To know what 
chymical properties are, should be ascertained before 
physical change can be accounted for with any de- 
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gree of certainty upon any principle. It is not phi- 
losophy, that ivhich is indifferent to cause and]adopts 
for cause vfhst is not common to matter generally ; 
much less that adopts as cause what is neither material 
nor immaterial but a species of attribute inconsistent 
with the nature of that to which such attribute is 
imputed. Neither can the most highly learned, 
whose philosophy is of this imaginary nature, be said 
fo be a Philosopher. To assert what is not naturally 
true, what is repugnant to the nature of matter and 
contrary to first principles, and be indifferent to 
oause, is philosophising more for profit or a name 
than knowledge and the diffusion of knowledge. 

The term chymical is applicable to nothing in na- 
ture ; physically applied it is as unmeaning as, affec- 
tions and sympathies of matter : it implies cause 
altogether visionary and nominal, and is merely a 
professional term. If any idea could be formed in 
the case^ it is, that chymical means not physical, and 
chymical action not mechanical* 

It being according only to the Chymist's own ideas 
diat matter acts on matter chymically, the term 
should be confined to his mere professional caLlling, 
the science of which at present is that of an Art 
founded on but imagined principles and the popular 
*^ Evidence of the Senses '' doctrine and made greatly 
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complex I>y its numerous arbitrarily assumed unreel 
causes. As by mechanical is understood physical 
effect by physical means, by chemical, caa only be 
conceived action by power not substantive emanating 
from atoms which other atoms acquire and by which 
they are affected : it is in &ct the transfer of essmioe, 
productive of essential change on unchangeable atoms 
independent of physical impulse ; it is physical effect 
by what is not physical. For the origin, heraldk 
symbols and history of ehy mical cause, all reference is 
to Chymists themselves, there being nothing out of 
their profession chymical in the System. Chymical 
is neither Natural nor Philosophical, and the t^m 
has no claim for adoption or maintenance but in its 
ambiguity. 

Astronomical phenomena, wherein the common 
cause, impulsive pressure, is productive of motion, 
are accounted for independently of every thing chy- 
mical, but which could not be correct were matter 
chymically endued, for what belongs io the atoms of 
matter is common to the whole of matter, should be 
considered efficient wherever matter is, mostly so in 
the largest masses of matter. Elementary matter 
being inert is necessarily homogeneous ; hence its 
atoms are common for the formation of all bodies 
great and small* That nothing of chymical elements 
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exifsity is made niamfest in the atoms of the elementary 
jHToducts of bodies beii^ alike although ope body is 
said to be cbyBdticfll another not so. Chymical }Hro- 
p^rtteaeaaoot beldng to a body which did not belong 
to itadementary atoms, neither can the eombination 
of atoms produce any saeh properties. Then^ as all 
bodies are whc^y constitute of inert atoms, wherein 
Bonsist thduf chymical properties. Could atoms or mo>- 
iMuks be fused so as to become amalgamated ; were 
Ihey laisc^le so that essential qualities of different 
species could intermix,^ neutralise each other, or be 
ptoduetive by iatermixing of some different essence, 
to sueh the term chymical might be applied : but 
when all Nature cannot alter a single atom any more 
than destroy or bring one into existence ; andy when 
active essential properties can in-nowise belong to 
what i»^sei]^lly inert^ it is all imaginary, unreal and 
untrue that any thing of chymical cause exists or 
i^ynMeal effect takes place in any instance whatever : 
j^i on Stick is Chymical Science based and conducted. 
It is ibis imaginative system of reasoning on physical 
cbange^ said to be peculiar to minor phenomena, in- 
duced the celebrated Berthollot to assert as a chymi- 
cal asdom;,; that, the essential quality of a compound 
is ike mean of those of its constituents; as if the 
Atoms of a body could part with their essence and the 
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whole uniting make, as it were, one spiritual essence, 
having some predominant foreign characteristic or 
property within the newly formed body. 

That the whole of the reasoning chyniically on 
bodies is fallacious and untrue ; that there is no action, 
communication and intermixture of essence, quality 
or property between bodies and their atoms is evi- 
dent, from the elementary atoms constituting the pro- 
duct of a decomposed body being the same in all 
respects as before they were combined in the bodily 
form. Thus, the oxygen and hydrogen obtained from 
water, are the same of which the water was formed ; 
previously to which they might have been obtained 
from bodies said to be of different chymical natures 
and very different from water ; yet when again re- 
combined as water and again set free, they are still 
the same unaltered gases therefore atoms. And that 
nothing of interchange, intermixture or neutralization 
of chymical, that is, essential qualities or properties, 
takes place is evident, by it being impossible the 
atoms could regain those properties and qualities 
from each other so as to be evolved in every case not 
only in their former but primeval essential state. 

Not satisfied with the numerous unproveable, 
assumed properties attraction and repulsion, Chymis- 
try subdivides attraction into different species, each 
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of which it assigns partially to this or that kind of 
body ; such as the attraction of cohesion, chymical 
attraction, capillary attraction, elective and compound 
elective attraction, together with the subordinate at- 
tractions, affinities single and double, and affections 
of matter ; as if matter were as various as names ; as 
if atoms possessed exchangeable sympathies; and as 
if there could be any affinity between the atoms of mat* 
ter other than that of atoms for interstices formed by 
other atoms. The affinity one atom has to others is but 
such as that which a brick-bat has for a hole in a wall. 

When it is evident how perfectly inactive a stone 
is while lying at rest on the ground, it is obvious, that, 
as the sum of its atoms is devoid of potentiaUty nei- 
ther can the integers be possessed of self-acting pro- 
perties; yet two bodies equally circumstanced are 
said to be acting chymically on each other when in 
contact and at rest. 

Who can deny inertia to unorganised inanimate 
molecules* And as chymical properties cannot be 
independent of matter, what are they and by what 
can they be employed ; combination of atoms cannot 
originate any such properties and what is inert is 
without power to make use of them ; which applies 
equally to repulsion and attraction as to chymical 
properties. It lies with the Chymist to show some 
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corroborsttiog jlnstoncos of undmabla proof tbfti iqyud/* 
Uty is goiqetbiog di$tia^ from substance whicb an 
^tom possesses ; thftt it ji^ truDsfi^c^ble ajid receivable ; 
wberdn tbe poH^ to tranaf^r it Uea ; and how this 
accprda witb the iaertia ftod imaltarable nature of the 
iQpbisules of matti^. Also, in what does that cfaynucal 
attraction consist with which A body may be aaturated 
to the hindrance of it acquiring more. To the Chy'* 
mist, who is constantly adding i/y his catalogue of 
chymical causes and ehymioal agencies, it faelragB 
imperatively to advance undeniable proof of the eiP 
istence of properties of matter not physical, or de- 
monstrate that nothing but chymical properties can 
he productive of such and such results ; c/r else his 
Philosophy from having no support fidls to the 
ground. W hat explains nothing naturally and which 
is in contradiction ix) the general principles and pro« 
cednre of Nature, is not Natural Philosophy but the 
common reasoning of the mere Artizan systematioally 
arranged and classified. There is nothing more easy 
tlmn assuming causes, excepting it be the adopting 
the like which celebrated experimental Ohy mists have 
previously assumed, because of the di^culty in the 
way of proving the contrary and experiment being 
considered the great revealer of Nature although ever 
mute as tccause. From the general practice of re- 
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ferring to what is now termed Chymieal« as being 
Natural, the Science of Chymistry is altogether but 
Artificial Philosophy, yet without denying its utility. 

It cannot be considered in any other light than that 
of a blunder and one of the greatest magnitude, the 
oversight of Chymists in commencing with bodies to 
prove the nature of matter or rather the dififerent na- 
tures of matter, and make known causes ; instead of 
commencing with atoms the sole elementary consti- 
tumits of bodies. To establish what bodies are and 
do possess, the proof lies in showing what atoms can 
and do or do not possess, bodies having nothing in 
their composition but atoms. 

It is most strange to hear the laboured illustrations 
of natural circumstances in a chymical lecture room, 
wherein the Professor puzzles even the memory of his 
hearers in a language and with terms expressive of 
nothing natural and almost beyond supernatural, 
certainly foreign to Nature and inconsistent with 
first principles, at the same time most fluently deli- 
vered : how, ^*the bodies in hand have peculiar oj^- 
^^ Tiities for each other and for the acidity of the men- 
^^ struum into which they are going to be immersed : 
^^ how chymical action begins by reason of the bodies 
** and menstruum acting chymiicaUy on each other : 
*^ what different simple and compound (Utractions have 
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^* already taken place : and now, from certain electioe 
^' attractions having been sattiraiedibe bodies are no 
*' ^ more the same, but one new body is formed from both 
becoming chymically combined. That the new for- 
mation is of an entirely different chymical rustvare 
'' to either of the former, it having less of latefit heat 
^' than either and having parted with much of the 
*' light of both for which it has no canity. That by 
'^ the thermometer it is evident several degrees of 
'^ latent heat have become sensible in escaping; and 
*'*' we have the evidence of our senses for light ceasing 
^^ to be chymically combined^ And now I ampersuad- 
^^ ed none of my hearers can doubt the wonders that 
^^ Chymistry, by simplifying facts, has effected within 
^^ these few years in making known the precise man- 
'' ner Nature performs her most secrect operations, 
^^ which, without the lights of Chymistry and the im- 
*' ^ mortal Minds of the inde&tigable Discoverers would 
^^ still be unknown to the approving and and.admiring 
^^ world. By our Senses we could only know what 
^' matter is and its common properties attraction 
^* and repulsion; whereas by induction we learn 
^^ wherein its chymical properties consist : how mat- 
*^ ter insensibly acts by chymical energy on its like 
^^ is made evident to both sense and reason," — and, 
according to the rank of the Professor, is the amazing 
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tpprobation and wonder at one small head containing 
lo much pcUpaJble knowledge. Thus it is the Lec- 
bning-chymist amplifies on the Nature of bodies 
leaving that of their atomic substance unnoticed and 
most glaringly perverted; as if bodies not their atoms 
were primevally formed, and as if essential qualities 
and properties germinated out of atomic aggregation. 
Throughout the whole there is nothing according to 
Nature, the entire is assumed and untrue. The *^ Evi- 
dence of the Senses" &llacy and metaphysical causes, 
together with newly discovered results, produce and 
comprise almost the entire of Chymical Philosophy : 
the inertia of Matter, the key stone of Natural Phi- 
losophy, is entirely overlooked or mistated, and the 
General Pressure, the only cause in Nature, referred 
to only to answer some few incidental purposes. 
Nothing of a general cause is maintained ; almost 
every case has some cause for itself ; by which matter 
has as many assumed causes to keep its atoms in a 
state of local change as it consists of atoms. Where- 
as from bodies having nothing of what is sensibly 
known by them, matter being inert, local change all 
it can undergo, and impulsive pressure the sole cause 
of action, how very simple is the rationale of every 
result imagined to depend on chymical affinities, 
properties, energies, causes and qualities. Thus, it 
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may be said, two bodies when thrown into a men- 
struum become oifte» in consequence of the menstrnun 
bding a minus pressure medium to thebratomsy which 
by leaving the bodies under greater inward than, out* 
ward pressure dissolution follows and elementary mat^ 
ter is evolved; »idfrom some of the evolved of both 
bodies becoming compressed ti^ether a different bo- 
dy is formed which constitutes the resolt, name it 
what we will. There is notlung in the case the Hke 
of any of our sensations^ lights heat and acidity^ Mr 
any thing imputed to matter incossistent with its 
natural inertia. And here it is phdloBcvpiusiBg: oq 
physical phenom^sa has its true cotmnencenseiri; M 
the broad basis of the Inertia o£ Atomki ftlatt^; 
which refers all cause of change and farmatioiL to» tlK 
pressiffe under which every thing existss and wi&oiit 
which nothing could take place. As one Elemearl is 
to some other a minor pressure means, and as dtlfe* 
rent elements enter into the constitstion of overy 
kind of body». ammus pressure meddninxor menatriNHB 
promotes dissolution and intermixtoare^ and the csesBh 
mon pressuce is the motive power in eauskig uitev* 
change and recoml»nation«r Throughocyt the whek 
of the decomposing and composing processes there 
is nothkkg chymicsd, metaphysical or of attraetiom 
concerned, there is nothing of menstrual ecnrrosion, 
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nor of atoms being iodacad to fly out <9f bodies into 
each other's embrace from a species of natural here- 
iitary affinity. The whple is but meehwical, opera* 
Umi and product. 

Nor is it emifined to Chy mical Science the adopting 
Botitious causes. The FaouUy maintain that causes 
md laws comiected with animal organisation are dif- 
ferent from those by which the rest of Nature is 
ustBated. But why should the learned Profession 
jHftgine these differences in a System the parts of 
irhi^ are all eomposed of the like common matter. 
ifet it is maintained there are peculiar Elements for 
he formation of the aniro9.1 body or its laws would 
lei be diflbrent from those of matter generally. This 
lowever isjttonee denied, by the gaseous product of 
I. decomposed animal being like ip all respects to that 
)htaiP0d from the decomposition of sticks and stones, 
W\mt are flesh and blood, nerves and muscles, the 
imrt and lNrain» as respects their eleinentary sub* 
^timce, different from the food from which they derive 
iheir matter of increase ; or it from the vegetable 
ipdies the substaQQe of which is contributed by the 
|HP ultimately and tp which the elementary matter of 
lUthingsrev^rts : otherwise the animal organs should 
Qonaist of as many different kinds of elementary 
matter, not common to other bodies, as the frame 
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includes dissimilar solids and fluids. The body being 
kept in its living state by food and air only, and the 
whole becoming in time air again, there is no reason 
whatever for imagining emanating laws or acting 
cause other than the like, in the living body as in all 
other physical cases. The great mistake lies in iden- 
tifying the mind's perceptions with the organs of the 
body and making sensations causes. 

If the sensibilities of our Nature and the powers of 
volition with which the Soul is endowed be set aside, 
and the ever unaccountable miracle of produced orga- 
nisation be left out of the question, what is the sub- 
stance of the human body different from the common 
matter which everywhere abounds. And in what are 
the functions of the animal organs evinced but mas- 
tication, decomposition, conveyance and deposit of 
the elements of the decomposed food ; the forcible 
flowing of the blood and mechanical contraction of 
the muscles, all of which require but pressure to effect 
and minus pressure matter to promote : motion is the 
effect, deposit the result and pressure the cause. The 
animal physiology exhibits a system of parts perfectly 
mechanical, wherein part is united to part, although 
differently from those in machines of art, and each 
dependent on another as well as on the general pres- 
sure for its operations. Pressure being removed, all 



animal functions must terminate, therefore it is not 
less essential towards keeping the bodily organs in ac- 
tion than the force of wind and steam to keep 
machinery in motion. So that until it can be shown 
the human machine is constituted of elements essen- 
tially different from those of unorganised bodies, can 
it be admitted that its functions, even where voUtion 
controls, depends on Cause different from that which is 
universal. But nothing of partial cause or isolated 
laws can enter the Mind of him who has a just con- 
ception of elementary principles. 



LIGHT. 



Light, consisting in rays, is said to flow from the Sun 
and fill the air, to cover bodies which it illuminates, 
and which, when reflected from their surfaces into our 
eyes enables us to see those bodies. It is said to 
consist of several different kinds of elementary mat- 
ter, the atoms of which are so infinitely small as to 
be capable of passing uninterruptedly through the 
densest pelucid bodies ; that its rays are emitted from 
the Sun so copiously as to proceed to the Earth as 
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well as supply all the planets in the solar isystem and 
with immense velocity but without any mometitiiin ; 
that some are rays of colour, others of heat, others of 
a chymical nature and others endued with the pro* 
perty of polarising bodies ; and that those of light 
and colour are unequally refracted during their trans* 
mission through different media. Yet while all this 
is maintained in opinion and supported by mathemt" 
tical demonstration, it is at the same time doUbted by 
many whether light be any thing materiaL Eventually 
it will be found light is but a mere sensible effect ; 
that there is nothing of material light in Nature; 
that light consists in a sensation, the cause of which is 
neither luminous, coloured, nor emitted from the Sun. 
That there is no elementary light in the System is 
made manifest by a number of well known familiar 
circumstauces. First, where is this substantive light ; 
can it be seen, collected, weighed and confined, and 
although said to be given out from bodies during 
combustion, wherein is its luminousness evinced^ when 
within them. What can destroy elementary lumi- 
nousness ; or, is latent luminousness as philosophi- 
cally understood as latent heat, and then latent sound 
has equal claim to adoption. Light should be known 
in whatever it exists, but what can retain that to 
which rock crystal is not impervious, and all bodies 



are porous. If it be said that opaque bodies hide their 
included light ; this cannot apply to a hollow glass 
globe which in open day is said to be fiill of light, but 
which, when suddenly removed into the dark, is in- 
stantly empty of light ; and there is no escape of light 
into the dark or it would be sensibly known. Can 
any one look but half way through a room on light 
in the mid-air ; or what in any instance is perceived 
but some terminating object, as is generally conceived, 
which in fact is only the sensation of colour, promoted 
by the body or object, which sensation, from being 
apparently before the face, is imagined to be the body 
itself looked at and seen by the eyes. That there is 
no element of light in Nature may be considered evi- 
dent from the following instances : First, why should 
it disappear suddenly and insensibly, as above stated, 
when in the dark it would be most conspicuous. 
Next, what has become of this six thousand years 
flow of light from the Sun into the Atmosphere, when 
at the present day one hemisphere only can be said 
to be foil, but which when turned from the Sun is al- 
most instantly dark. Why are not both hemispheres 
at once full from flow and overflow, when one is said 
to be foil a few seconds after sunrise. If one be full 
and receiving hourly more and more, what goes with 
its contents when the great cavities of the Earth are 
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dark and there being no emission of light from the 
globe or atmosphere. Were there endless flow from 
the Sun, neither night, shadow nor darkness could 
take place on the Earth by reason of the Atmosphere 
being as a completely and permanently filled reser- 
voir of light, light possessing no ability to fly off nor 
the Earth to throw it from its surlace. So that from 
there being no equilibrium, overflow or escape, nor 
light within the bowels of the Ekirth, and from visual 
objects being but excitements of the Mind by the 
senses and not by light, there is no foundation in feet 
or reason for the notion that light is material, not- 
withstanding all the mathematical demonstrations 
and all the chymical phenomena attributed to this 
and that ray of solar light. As well might the chy- 
mical nature of the sensation of luminousness and of 
colour make display in Philosophy as do the wonders 
imputed to the nonentity denominated physical solar 
light. 

Light, to which the most dense crystals are said ix> 
be pervious, is unknown during a mere permeable 
fog. In which case the clouds should be super-illu- 
mined by the detained solar light and not add to the 
darkness of the day. If so large a space as the area 
of a Church be full of light, what goes with its con- 
tents when the last window shutter is closed, which 



makes all within be in darkness instantaneously. To 
say the light escapes through the roof, floors and 
walls, is refuted at once by it being far more reason- 
able the flow should be from without into the build- 
ing, from the source and flood into the estuary, from 
the plenum and while equally free to flow inward- 
ly as outwardly ; otherwise the flow is only from 
within into the plenum, leaving, as respects the sup- 
posed matter of light, a self-formed vacuum behind 
and without any hindrance to it being a plenum. So 
fiir then from known circumstances it is manifest 
physical light is a name for nothing, and we must 
seek for other means to account for visual perception, 
more consistent with the functions of the optic sense, 
than solar rays and the illuminating of bodies by light 
which nothing can make visible, particularly as co- 
vering them with any kind- of matter, supposing the 
eyes could see, would render their visibility, if any, 
much less. 

De Cartes says, that light reflected from bodies 
and entering the eyes, could make nothing visible but 
light : still this is on the erroneous opinion that the 
eyes see and the mind's perceptions are external ob- 
jects of our eye-sight. 

Newton's light consists of atomic matter that flows 
and is reflected in rays, " some of which a body re- 
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fleets, othen it absorbs, and the absorbed portiQ9 
from being repeatedly refracted within the body be- 
comes lost '' Can this be considered pbilosophb; 
inert bodies at rest impelling matter from their sur- 
iiiees; matter becoming lost, particularly luminous 
matter that nothing could rend» otherwise and in- 
destructable matter made for endless purposes. For 
rays to arrive at the Earth it should be shown what 
impels them, there must be a cause : to say they m 
emitted by the 5un is assuming a solar property fo^ 
reign to inert matter, at the same time leaving the 
imputed power of the Sun's attraction, which would 
prevent emission, wholly in the back ground and oat 
of the question. Reflecting of rays bgr bodies at rest 
is equally foreign to Inert matter as self*moti(»i ; 
matter becoming lost, is as the child^s CKcuse for not 
finding what it says has gone astray. 

It will doubtless be said, that, as we do not see in 
the dark, vision must depend on external light. The 
fact however is, that, as seeing is but perceiving a 
sensible effect optically promoted in the Mind, and 
as the effect itself is nothing luminous, it would be 
as useless to have bodies we cannot behold surround- 
ed with light, as lamps in the Mind to make the 
sensation of colour visible to the Mind. Light being 
but a sensation can have nothing similar for cause ; 
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90, from there being nothing of light or luminousness 
outside the eyes^ it is in the dark at all times we do 
see : we are situated in the dark during the excite- 
ment of every visual perception^ A person standing 
in a place admitted to be dark, in the shade, says, he 
sees all things beyond the shade, he sees through and 
looks out of the dark« A person mtuated at the filr 
end of a long darkened room having a small open 
window at the opposite end, says, he sees the outward 
kindscape through the window, while to himself his 
hand is invisible owing to the surrounding darkness. 
That this is seeing in the dark is manifest. But, it 
is said, in this case only so mMh rays of light Came 
to his eyes as are suffleient to compose a likeness of 
the landscape on the retina. This dogma is refuted by 
the landscape being known,'&s before, while the Spec* 
tator walks across the room with his eyes directed 
towards the window : from which it is obvious there 
is as much light in one part of the room as another ; 
and the constant flow into the room should in time 
fill the entire space between the distant opening and 
the Spectator. If the Spectator turn his back to the 
opening and direct his eyes to a mirror o» the wall, 
the landscape is known to him as before and without 
light being either in the room, on the wall or frame 
of the imrror. How then can it be maintained he 
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sees in the midst of darkness by means of rays of light 
entering his eyes. If a person direct his eyes down- 
wards towards the bottom of a deep Mine, he says all 
beneath is involved in deep darkness ; bat if a bucket 
of water be introduced at the bottom, he savs he sees 
in the water the stars, which are above and behind 
his back the same as when his eyes are turned up- 
wards. Let him think as he will the stars are not in 
the water ; and however the visual mental effect is 
excited from which it is imagined the stars are objects 
of eye-sight, it cannot, under such circumstances, be 
by means of rays of light reflected to them which do 
not lessen the darkness in their passage downwards 
to and upwards from the water. Neither could the 
water reflect rays which are said to be transmissible 
through that fluid. Light is said to pass uninter- 
rupted through water, and a yielding medium is not 
capable of effecting reflected motion. So that it is 
all imaginary seeing by means of receiving from the 
remote body rays of light. This again is seeing in 
the dark according to commonly received opinion of 
seeing being an occular faculty. 

Could any outward thing be seen by the eyes from 
light being reflected into them, it would doubtless be 
the reflecting body, and then the seeing ability would 
require only that the body should be illuminated : but 



how the eye stands in need of light, if it can look and 
see abroad, is inconceivable. It is the water and not 
the stars that should be seen upon looking into the 
mine ; but seeing the stars by looking at the water, is 
like looking on the ground to see the Sun ; and see- 
ing the stars through darkness, is certainly seeing 
them in the total absence of rays of light. 

Did solar light reflected into the eyes— as that 
from the stars to the water, thence back to the eyes, is 
said to make us see the stars — make us see the body 
whence it proceeds, we ought to see the Sun in every 
direction of our eyes during day-time. 

The moon's image on water is said to be seen by 
reflexion. What is reflexion ? Is an image formed 
on the water and reflected into the eyes : of \^hat is 
the image formed ? If the eyes see an image why is it 
here, there and on every part of the water as we walk 
along the river bank ? Seeing by reflexion satisfies 
all, without questioning the necessity of rays being 
reflected to the eyes which are supposed to look out of 
themselves. But as common sense immediately yields 
to experimental illustrations, all reasoning is absorbed 
by the theory of image-making rays. What image 
is formed or known by exhalations ; neither by ra- 
diated or reflected light could any thing of the kind 
take place. The expressions, reflexion and refrac- 
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tion, put all reason to a stand and argument to an end. 
Implicit assent is instantly given to whatever is said 
to be caused by reflexion or refraction : none ask 
what has reflexion or refraction to do with exciting a 
sensation in the Mind, without which being efiected 
there is nothing seen, that is, visually known ; but 
all think they see outside themselves this reflected 
and refracted light. Then again, it is said, seeing by 
reflexion is owing to light being so highly elastic that 
the angle of reflexion is e<][ual to the angle of inci- 
dence. But how do these equal angles make the 
mind, from excitement of the brain, know any thing 
of the moon's image or the moon itself. All the 
while it is imagined the object known is known by 
the eyes ; but kuiQwijsig it by the reflected and inci- 
dental rays amo^jtnts to looking at it by them crook- 
edly. By light long separated from the moon, what 
of tiste moon itself can the eyes, senses or mind know; 
the reflection or gliance of a bullet is no indication of 
whweia oonsists the impelling or reflecting power ; 
neithev eoiild reflected Ught be productive of any 
other ^flfeot than what is common to physical iiaoipube; 
If by reflected Ught we see the landscape, while 
situated at a disitance from it and in the dark, then 
light is not luminous but dark and in the dark it is 
we see. But did we see by reflected rays^ the feet 
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should be evident by all bodies being seen where rays 
of light have access ; so from the contrary being ma- 
nifest when we look through the dark, by the nearest 
things bding invisible, while rays of light are said to 
arrive at the eyes, it is incontrovertible even on this 
showing alone that vision is not promoted by rays of 
light 

While by means of a prism it is so* confidently 
maintained white light is decomposed into different 
colour-making rays, and by a double convex lens these 
primitive simple rays are again united and the origi- 
nal white light reformed, the fact i», there are no rays 
to disunite, the visual sense-acting cause is quiescent, 
and is always present or we could not see out of and 
into dark places. It is most inecmsisteat the idea of 
a eoloinred prismatic spectrum and one of white light 
being formed by rays on a screen, white colour is ad- 
Btttted to consist in a sensation only. Newton un- 
dertook to measure the spectric colours and calculate 
the ratio of refrangibility of each with mathematical 
preeisi<Hi, when according to his own definition of 
Itght and colours there is nothing of thjQ kind except 
in the Sensorium : yet there is^ nothing more gene- 
rally admitted than his illustration of the experiment 
Which shows not only how easily assent is obtained 
to assertion sanctioned by authority, but the prone- 
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ness of Experimenters to make Nature itself as well 
as first principles bend to human theory. As well 
might the sum of negative quantities be construed 
into a positive amount as an intermixture of rays, all 
less than white, make white light : no common Arti- 
zan would advance or assent to such a proposition 
properly stated. All know yellow is less than white 
and red still more removed from white, hence both 
together cannot produce white, how then can they 
be made white when blue, which borders on black, is 
added to them. From which it is manifest there is 
no white light formed by the union of of yellow, red 
and blue making rays ; it is equally obvious there is 
no prismatic decomposition of white light. Still the 
greatest difiiculty is to persuade Newtonians that Sir 
Isaac himself could be under a mistake and that this 
truly beautiful experiment of his could mislead, there 
being no denying experimental proof whereby "Nature 
is tortured out of her secrets." Yet were that most 
highly talented Philosopher now alive, none would 
more candidly acknowledge his mistake and embrace 
the truth. His great mind would have looked shame 
on Professors incapable of discovering errors of opi- 
nion from an over obsequiousness to the judgement 
of any individual however highly talented and es- 
teemed. In Newton existed the greatest genius, the^ 
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most exalted in talents ; one far superior to the age 
in which he lived and in this by none exceeded. He 
promoted Science in every branch, enobled and en- 
riched Philosophy, and enabled Philosophers in after 
times to make it perfect. His Experiments so inde- 
fetigably pursuaded and most judiciously performed, 
require only to be known for the natural fact to be 
discovered, without repetition and with certainty. 
But his illustrations are altogether erroneous while 
his mathematical calculations remain indisputable. 

So facinating are prismatic experiments, so per- 
fect the means we possess for promoting visual per- 
ceptions, and so persuaded are we our perceptions 
are outward objects seen by the eyes with the assis- 
tance of external light, although evident to none, 
the theory is by none impugned or even questioned. 
This and the difficulty of conceiving how bodies 
conid be seen in the dark or without light being pre- 
sent, has left this interesting branch of philosophy 
not only the least advanced, although Optic Instru- 
ments are becoming more and more perfect, but al- 
most retrogading. What can be more so than rea- 
soning on a sensation as if it were radiant matter 
which the Earth receives from the Sun, which all 
bodies reflect from every physical point of their 
surface and by doing so make themselves visible ; 



74 LIGHT. 

when, did the eyes see, nothing is gained by this 
radi9,nt reflected matter ; and not only making the 
sensation material but imputing to it physical pola- 
rising properties, chymical properties, also heat, 
colour and luminousness. 

It is a great mistake, arising out of inattention to 
the nature and use of the Senses, the air being filled 
with rays or pencils of rays of solar light and a room 
with light emitted fi'om a candle-flame. Were light 
in flame it would be recognised phospherently in the 
substance of the candle. What is productive of 
more flame than pitch, yet nothing is more indica* 
tive of the absence of light than the dark opaque 
substance pitch. 

Being fiiUy aware of the theological objection in 
proof of the existence of physical light, I shall with 
all due diflerence and circumspection but not without 
confidence, approach the awful shrine of the Fathers, 
and rather than leave the influence and opportunity 
of a misinterpreted word, expression or sentence to 
stifle all opinion not strictly orthodox, stand forward 
in defence of philosophy founded ia Nature, utterly 
** uncaring consequences." 

Light outside of eyes not made for looking out of 
them would be useless for visual purposes : nor docs 
the growth of vegetables depend on radiant matter. 
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Rays of any kind, light or dark can make nothing in 
Physical Nature visible, and what we do gee, Sensa- 
tions, require nothing of the kind for their being 
excitedl From which it is obvious, the expression in 
Holy Writ, " Let there be light," could not have been 
meant literally by the original Writer, or, and on the 
same Authority, there is material ^^ thick darkness 
that might be felt." 

Literally, let there be light, means, obviously, pre- 
vious non-existence of light and at the command 
physical light heing created and added to the System ; 
but as tangible darkness is a mere idea, and from 
seeing being confined to internal sensible effects, 
neither of the foregoing written sayings can be inter- 
preted, consistently, otherwise than by receiving both 
equally in a metaphorical sense. 

God made nothing in vain, neither designed he any 
thing of but secondary utility, nor for purposes short 
of the duration of time, which, from being a natural 
event is co-existent with imperishable matter unless 
divinely willed otherwise ; but that would be altoge- 
ther inirain for which a peculiar provision had been 
designed. The Earth had performed but three re- 
volutions round its axis, according to the sacred his- 
torian, when on the fourth the Sun was set in the 
Heavens to give light, that is, to promote vision — 
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also to promote planetary motion — "to diride the 
day from the night ; " and not until the sixth revolu- 
tion or day was Man created. So that before the Sun 
a peculiar element, such as is conceived of light, was 
not needed the Earth being without inhabitants ; for 
until the fifth day even the brute creation had not 
taken place. Nor is it reasonable that light would 
have been created to serve for three days only and then 
be uncreated, for nothing of it is now known or has 
been since the Sun was set in the Firmament, and, 
visually speaking, with the Sun we are in darkness to 
this day. Man being organised in harmony with the 
System in which he lives and of which he constitutes 
a part, made, — or it may be said produced out of pre- 
existing matter — formed out of the common mass of 
matter and to which his body in time returns ; de- 
pending on the common medium in which he exists 
for the continuance of his existence, and having his 
knowledge originated by outward Nature on his mind 
without any thing for the purpose being conveyed to 
the sensorium for inspection and without possessing 
the least capability of looking out of himself, precludes 
all necessity for and all idea of there being external 
light created for the purpose of his acquiring know- 
ledge by the visual sense. 

To promote visual sensations in the midst of men- 
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tal darkness we have the Sun as a minus-pressure 
sense-exciting means for general daily purposes, and 
in his absence the common matter of bodies gene- 
rally when restored by the process of combustion to 
the elementary state. Subsequently to the Creation 
of the World the creating of a peculiar matter of light 
and for but temporary duration, would seem as if to 
remedy a defect or oversight by means useless beyond 
the moment, a circumstance not possible to have 
occurred, an idea too impious to maintain. 

Of the light said to have been created the first day, 
there is nothing known during the absence of the 
Sun ; while the Sun is present it would be unneces- 
sary and altogether useless. Had there been any 
such before the Sun was set in the Heavens, it would 
have been general round the Earth at once and for. 
ever and the Sun been useless for visual purposes; 
but as we depend upon the Sun for vision, the non- 
existence of all other general daily means is evident. 
There is no day but by the presence of the Sun ; the 
hemisphere not facing him is I^ight, but there could 
be no Night were the first day's light in existence. 
It cannot be maintained the Sun was set in the Hea- 
vens on the third day to make day more light than 
'* the first day's light" of both day and night, but to 
promote vision daily in the absence of all other general 
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means. Of two general sources of light we are igno- 
rant at present, and are led to conceive, -most sub- 
missively, that what the Creation required was 
included in the atomic substance at first and at once 
created. Were there a dozen sources of light instead 
of one the whole could not make external visible, and 
as we see where there is no light present, as already 
proved, it is conclusive that the creation of physical 
light is a misconception of the meaning of the text. 
Hence it is but weeningly bending to words and ex- 
pressions of changeable import, taking those alluded 
to in a literal sense. The natural &ct is undeniable, 
it cannot mislead if rightly understood, it being God's 
performance ; whereas written expressions and in the 
language of Man are liable to misinterpretation, mis- 
translation and misconception from its various idiom- 
atic import in different languages. All that is, con- 
tributes not only to our conservi^tion and comforts, 
but has been intended for our edification. To mistake 
is no crime, but not to ienquire is an open disregard 
and direlection of duty, and the most contemptuous 
return for the gift of out intellectual fkculties given 
by the Great Bestower, and not for his supreme ^ory, 
which admits of no increase, but our benefit and hap- 
piness. All things are laid before us to know after a 
prescribed manner; there is nothing secret Qr for- 
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bidden; the possible therefore, it is designed, we 
should endeavour to know, the impossible requires 
no interdicting command. Were light necessary to 
the incipient creation it would from the first have 
belonged to it. The Author who first penned the 
expression, **let there be light," in his zeal towards 
the GREAT BENIFICENT, was expressing human 
thought in human language, and depicting according 
to his ideas, an order of Creation commencingat what 
he conceived the nascent state of the world, just as 
the Philosopher undertakes to account for the forma- 
tion of a Planet out of pre-existing matter and the 
different stages the first combination of matter most 
probably undergoes towards effecting the completion. 
The Sacred Writer described from the most grateful 
overflowing of heart in language to us poetical, what 
he conceived the order of Creation ; but as Newton 
remarked, we must not refer to it for Astronomy— 
although if what is written Were the natural physical 
&ct it could not but assist as so much astronomical 
proof— we are justly warranted in bringing forward 
Nature itself in evidence, that, " Let there be light," 
equally as *' Thick darkness that might be felt," are 
purely metaphorical expressions conformable to the 
style of speaking among the Easterns at this day and 
in the most ancient times. 
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That other written expressions in the history of 
Creation recorded in the book of Genesis are meta- 
phorical and figurative is evident from the saying, 
" I will set my bow in the clouds." For while all 
mankind imagine there is a visible bow — there being no 
denying the " evidence of his senses/'— still there is 
no rainbow in the clouds, nor is there any necessity 
for one being there while in the mind's perception 
the Divine token is recognised. 

All we can know of a rainbow is the sensation of 
colour under the idea of it being in a bow like form, 
and, from the sensation or perception being seemingly 
in the air, we imagine there is a coloured bow in the 
apparent place of the perception or " in the firma- 
ment." After this manner only can we have know- 
ledge of a rainbow, and not always, the season or 
natural ciscumstances being concerned in the pro- 
duction of the perception. That there is no coloured 
bow seen before the face is manifest from seeing being 
but perceiving colours and colours being but sen- 
sations : and that there is no bow of any kind, co- 
loured or uncoloured, in the firmament at any time, 
is manifested by no two persons out of a thousand, 
remotely situated from each other, agreeing as to the 
place on the ground where the limbs of the bow rest, 
each imagining different landmarks the place. Hence 
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there should be as many rainbows as spectators : but 
while one only is seen by each, and each bow diffe- 
rently situated, it amounts to there being not even 
one externally. A spectator sufficiently and suddenly 
elevated above the horizon would, at times, know the 
same phenomenon under a diflFerent perception from 
what it appeared when he left the ground. He 
would not know it as a bow but a complete circle or 
elipsis, such as on a minor scale is named a coloured 
ring or oval produced by means of transparent globes 
and convex lenses. The rationale of the rainbow is ; 
the perception is that of colours in a bow like form, 
and is but a mere prismatic mental eflFect, excited in 
the mind in consequence of a considerable portion of 
the air before the face being in a state bordering on 
humidity, which permits the line of visual continuity 
through it being as though a prism, that is, lying 
somewhat out of a straight direction or in some de- 
gree curvilinear, by which the optic pressure is pro- 
ductive of sensations of colours ; and, on account of 
the eyes being spherical the retina is impressed in a 
bow like form, whence with the sensation of colour 
we have the idea of curvature. Focal distance is also 
to be included in accounting for the perception, as 
doubtless could we ascend to the apparent place of 
the sensible bow the perception would be changing 
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the whole of the way, and when arrived where the 
bow is said to be we should neither see a bow there 
nor have any perception as before. The spray from 
the waves of the sea cause a number of diminutive 
bows in the Mind at the same instant, and the like is 
known by means of a candle and cut bottle-stopper. 
The jet of water from a fire-engine promotes, of a 
spring morning, the perception more brilliantly than 
the air at any time. This bow cannot be said to be 
in the jet and to have been drawn up with the wdter 
from the well ; nor is there any bow ** seen" if the 
observer change his situation* The sun and water 
are equally concerned in promoting the mental phe- 
nomenon. The shadows by my pen, now red and 
yellow, were an hour since yellow and blue ; by bend- 
ing the pen there seems to be a coloured bow on the 
paper. By my cane there are thirteen coloured sha- 
dows, but indistinct, on the wall, and when the cane 
is bent for the purpose, similar to the rainbow seem- 
ed to be on the wall, as would be the case by the 
prism were it curved. Hence as the like of the rain- 
bow is eflTected by means of humid air, water and 
the sun, also without water or even humidity, 
the whole of which means may be said to have 
existed coeval with matter, it is conclusive the 
rainbow, at all times, is but a prismatic mental effect 
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similar to one supposed on a screen. Still, although 
it is rationally evident there is no external bow, the 
knowledge we have is to us as one in the Firmament, 
and to all sincere believers a convincing testimony 
in proof the truth of the recorded Divine Covenant 
of God to Man. 

The standard of truth is to be found in the Word 
and Works of God, but even sacred truths are, in 
numerous instances, humanly expressed in Metaphor 
and Figure. It should be proved there is tangible 
darkness before material light can be admitted. 
Besides, it is obligatory to show that our perceptions 
are not sensible effects but external bodies perceived 
by the Organs of Sense and that light and darkness are 
seen by the eyes ; but then we leave the functions of 
the nerves of sensation an unnecessary appendage to 
Ae brain and so much of the Works of the Almighty 
made in vain. The natural fiict however settles the 
dii&culty : there is neither physical light nor feelable 
darkness in Nature or there are both. 

Philosophy to be natural cannot be contrary to the 
truths of Nature, and its province extends to the ut* 
most bounds of N9.ture ; in the enquiry after which, 
although all is wonderful, there is nothing forbidden, 
hidden or mysterious to impiously contend against. 
Our being endowed with reasoning faculties their 
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cultivation and application are required for the bene- 
fit of all. Reason has its limits ; it can make nothing 
untrue founded in truth, nor true which is proveably 
erroneous : nor is legislative interference required 
to keep reason from outstepping the bounds of pos- 
sibility: where proscription interposes ignorance, 
fanaticism or cupidity lurks beneath. The past we 
are aware is not entirely gone, its racy influence still 
maintains a dying grasp at the good things of this 
world and has popish hold over the human mind, 
making even Divine Philosophy bend to the dogma- 
tising mil of a remaining few. But in this age of 
universal struggle for the recovery of lost rights and 
free discussions ; in this enlightened kingdom parti- 
cularly, it is ceasing to be deemed flying in the face 
of '' Our Father'' investigating the order of created 
things, and interpreting, each after his best judge- 
ment, the Divine System ''against which even the 
gates of Hell cannot prevail." 

In conclusion, it is demonstrative, notwithstanding 
all the mathematical proof of Philosophers to the 
contrary, there is nothing of Light in Nature. Light 
is only a Sensation promoted in the Mind where 
alone it is of service, in consequence of the optic 
nerve being made to act on the brain. Nor can any 
thing inspire us with greater admiration of the Divine 
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Wisdom and Goodness in the works of the Omni- 
scient, than, that what we require and what are defi- 
ciencies in Nature should be suppUed by the 
miraculous interposition of Sensations. The immortal 
Franklin said. Nature is sparing in her materials, she 
has nothing redundant, at the same time there is no 
deficiency. But how much more economical is her 
plan than the American Philosopher imagined, hav- 
ing neither light, heat, cold, colour, sound, flavour 
nor odour in her materials, yet supplying the whole 
in states of sensibility, which answer every purpose 
of each being part of the substance of the material 
world* 

Were some great Potentate from afar to pay a 
Royal Visit to these realms, who being devoid of 
senses but possessed of faculties whereby to know 
outward things divested of all we know in the formi 
of sensations ; capable of seeing them without co- 
lours, knowing them immediately without heat, cold, 
sound, flavour and odour, and being perfectly igno- 
rant of those divinely bestowed mental enjoyments, 
what state pageant to honour his visit could astonish 
hiih bo much as the consequence of conferring on 
him for the while senses such as ours. All with which 
he had been familiar would be vanished, all he per- 
ceived would exhibit a blaze of beauties, a chorus of 
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inexpressible souuds ; all he touched^ to him has 
almost living qualities ; and to him the Yiands of 
the feast would be Ambrosia of the Gods. With- 
drawing now the loan of the senses and informing 
him of the miraculous device to make all things con- 
tribute happiness to the mind^ how inspired with 
adoration would he not feel at the goodness of God 
in blessing us with such inestimable advantages, to 
the whole of which through life he had been a perfect 
stranger — to the value of which ourselves are not 
sufficiently sensible from familiarity and misunder- 
standing. 

Could any of the manifold wonders of Nature be 
selected showing greater wisdom of design and 
goodness in the Designer, the addition of the Sensed 
to the animal frame must claim undisputed pre-emi^ 
nence, which taken only as means of temporal happi- 
ness cannot fail when fully appreciated of exciting in 
the heart of man the most lively gratitude to our 
benificient Father for this evidently paternal inters 
ference in behalf of his lowly creatures; by which He 
has enabled them to scan his own wonderful works, 
to know the whole by almost supernatural means and 
in knowing have enjoyments beyond the whole of na* 
ture otherwise to confer. He who wisely ponders on 
these wonderful endowments, who piously reflects on 
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their being designed to be tributary to his happiness 
here and the ultimate object of his existence, cannot 
but feel the most devoted gratitude to the God of 
love, consider his supreme interest lies in living ac* 
cording to His laws, and in the falness of Soul ex- 
claim, ^^ How excellent are thy works O God in wis* 
dom and benevolence hast thou made them all" ! ! ! 

The Omnipotent Designer might have assigned in 
bodies devoid of Senses, each a moving whole at the 
command of will, capable of making our way and 
supplying our wants without any of the enjoyments 
the Senses promote. But then we should have no 
stimulating object of intellectual pursuit, the light of 
knowledge, the philosophy of divinely formed Na- 
ture would be unknown. We should, while in this 
Worlds, be ignorant of the performances and laws of 
the sid)lime System and of that Order which formed 
worlds from nothing but wisdom's word ; we should 
have no thirst after knowledge ; and when quit of 
this suffering existence return to the ground as un<* 
cultivated as the clod which makes the last covering 
to the body. Whereas from being endowed with se- 
veral senses our enjoyments are increased beyond mea- 
sure, the inlets to knowledge are numerous and the 
Sold, by every possible means, is fitted for its future 
state of endless happiness. 
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Philosophy furthers every divine intent, it opposes 
nothing that is of God, its subject is the works of 
God. Its exalted subject teaches wisdom and pro- 
motes the benignant will of Heaven. He who bestow- 
ed on us the gift of reason and laid open to our 
view the book of Nature for edification, recjuires the 
cultivation of reason. Of our mistakes of discern- 
ment He takes no vindictive advantage, neither 
should we of each other's opinions. There is no 
impiety in unwilful error : \^ho knows truly the 
natural fact in any instance : all see as through 
a stained glass but darkly, and to be of the same 
opinion in philosophic pursuits all must conform 
to the prescribed means of acquiring knowledge 
with which all are endowed. Talent and Time 
alone are ours, all else we leave behind. To Nature 
alone can we look for natural truths on which to em- 
ploy the faculties of the Mind. That we should cul- 
tivate the talent and not hide it in a napkin is a 
mandate indelibly impressed on the vital spark. 
What then should arrest the progress of enquiry, or 
who so despicably bigoted as to denounce it infidelity. 

The wisely enUghtened will candidly admit, that, 
the more we know of Nature the more enobled are 
our ideas of the Great First Cause. That true Phi- 
losophy promotes uncorrupted religion must appear 
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evident in the principle on which the following illus- 
trations of Natural Phenomena are founded, the 
principle of Inertia. The half-reasoning Atheist de- 
cides where he ceases to know. Because all things 
in Nature are productions of Nature he concludes 
that Nature has made itself or required no Maker. 
But as matter is inert it can do nothing : from which 
it is evident nothing but an all-disposing hand could 
have so fitted it as to be in a state of endless per- 
formance and maintain the most perfect order. If a 
heap of stones cannot form themselves into a build- 
ing, neither can the inert atoms of matter of them- 
selves become even a mole-hill. All things in Nature 
may be productions of Nature as man from man and 
wheat from wheat, excepting the matter of the whole, 
the order in which it is placed to perpetuate order and 
the almighty spirit which moulds brute matter into 
organised system. Matter of itself can effect nothing, 
therefore there is a God that designed the whole and 
made it what it is. 

From the delectable pursuit after knowledge of the 
works of the Divinity, the conviction is irresistable, 
that what has emanated from God himself, which 
pours knowledge into the Soul, makes the Earth a 
Paradise to the wise and just and thereby advances 
the will of God in Man's creation, is a certain, al- 
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though not the only means of promoting VIRTUE, 
MORALITY, RELIGION » 



SPACE. 

Space through which the Planets revolve, Newton 
at one time considered a vacuum : Newtonians still 
maintain this opinion. In support of whieh it is urged, 
that a medium in space, however rare, would ia time 
put an end to all planetary motion, and that the 
smaller the molecules of the medium so much greater 
would be the reinstanee by the greater density of 
the medium. Des Cartes maintained a contrary 
opinion. He considered planetary motion depending 
on a medium filling space, but which he imagined 
moved the planets from being itself in motion* In 
this last particular the French Mathematician greatly 
erred; his idea however is more consistent with the 
inert nature of the atoms of Matt^ than that of the 
English Philosopher. 

The Newtonian theory, from being founded on the 
following principles, is evidently erroneous. ^^A 
planet continues in motion from impulse once im* 
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pressed ; and a body» after impulse has ceased^ can 
continue in moiion for ever, all lets and hiodranoes 
being out of the way. The least resisting medium 
must in time totally destroy the motions of the hea- 
venly bodies. Inertia enables a body to continue in 
motion after Impulse has ceased :"— the contrary of 
each of which will be found is the natural fact. Motion 
depends alto^ther upon impulse, therefore cannot 
continue aftw impulse ; nor can the effect of impulse, 
motion, be greater than its cause. A universal medium 
of pressure is indispensable to promote and maintain 
the motion universally of inert bodies. A body in 
motion, even within the atmosphere, is proof of all 
re»stance being overcome : impulse must be greater 
than all resistance to produce motion : it is the gra- 
dual decline and total cessation of impulse which 
Imngs motion to an end. The inertia of matter dis- 
qualifies a body from being in motion, unless effected 
by impulse as long as it is in motion. On these 
principles it is evident planetary motion must have a 
constantly , impelling cause, one filling the space 
through which orbicular motion is performed. 

That space is a plenum is equally certain from the 
manner the Mind has its knowledge of the heavenly 
bodies by means of the .organs of the visual seii^te. A 
star is not seen by the eyes ; its presence and relative 

2 a 
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situation in space are known only by the effect it is 
accessory to the promoting of in the Sensorium, 
which depends on the brain being excited, not by the 
star, but that with which the star and optic sense are 
both in immediate contact : and the act on the sense 
can only consist in the visual pressure being altered, 
in consequence of the star lying in the direction of 
vision or being interposed in and terminating the axis 
in vision line. Were there no connecting medium 
how is the star to affect the retina. Were space 
beyond the atmosphere empty, the stars could pro- 
duce no optic excitement ; no mental effect, such as 
is considered seeing by the eyes the stars themselves, 
could possibly be excited, and the whole would be un- 
known to us visually as although there were none in 
existence. 

The pressure on the retina being lessened and the 
star the remote cause, it is only by these, matter in a 
state of pressure touching the retina and extending 
to the minus pressure means, the visual effect is pro- 
duced. After this manner of sense excitement we 
have knowledge of a star being before the face, not 
by means of rays travelling through the regions of 
space and received in the eyes to make an image on 
the retina, which could not inform us where the star 
is nor where it was when the journey commenced. 
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Some imagine we see a star, merely because it is pre- 
sent, with the lenses of our eyes : but no theory of 
vision is without a sense-exciting cause, one that im- 
presses the retina and has proceeded from or is in 
connexion with the external body. But as only by 
changes of pressure on the brain can visual mental 
effects be rationally accounted for, so by a quiescent 
medium subject to change of pressure, alone, can a 
remote body be instrumental in affecting the retina, 
optic nerve and brain. 

. As then, planetary motion, also mutual effects pro- 
moted by planet on planet, as well as visual perception 
being such as can be accounted for with consistency 
and rationaUty on ho other, principle than that of im- 
pulsive pressure, which is all sufficient for the whole 
of these purposes, the inference is uncontradictory 
that space is a plenum. Which agrees with the opi- 
nion of Newton in his letter to Bently in his latter 
days : it is impossible, he said, one planet could affect 
another — by attraction — were there nothing but 
empty space between. Which is in feet admitting, 
that, as by physical means planets can affect each 
other and the means not less than universal, so uni- 
versal attraction — ^which makes a star by acting on 
atoms, make these act on the next attractively, and 
so on for a hundred millions of miles of atoms until 



94 SPACE. 

the last act on the Earth or some neighbouring pla- 
nets completes the effects of the act commenced at 
the star — can well be dispensed with. 

Unless the in^rt bodies of the planets be under 
constant impulse, it is allowable to insist they move 
of their own accord ; then matter is not inert, motion 
is ihe natiu^l state of matter and there are no first 
principles in iliodern philosophy, nothing of wluch 
can in reason be granted. Even by the Newtonian 
theory the Sun destroys rectilinear motion in making 
it orbicular, so that were there no constantly impel- 
ling means there could not be even orbicular motion 
nor other than finite centripetal motion. 

It answers no purpose objecting that we know no- 
thing of the medium of space, and questioning is it 
nitrogen, hydrogen or oxygen; we know nothing 
whatever of any medium, even the atmosphere, nor 
of any body in the System. Without a medium in 
space endless motion and in every direction could not 
exist ; with one we have a universal cause analogous 
to ev^ effect ; and as there is no effect but what 
consists in motion, so wherever eflfects are produced 
the medium of space is present. 
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TERMS AND EXPRESSIONS. 



8ense^ea:ciltng caiise or visual medium, the medium 
)f space. 

Axis of Vision^ the medium of space lying in a 
itraigfat line before the eye, in the direction of the 
ixis of the eye and terminated by the body to which 
the eye is directed, as xc Fig. 1, xd Fig. 3, yb Fig. 5. 

Visual continuity f the medium of sp^ce visually 
Dontinuous angularly with the axis line, as cs Fig, 1, 
S8 Fig. 3, BA AS Fig. 5. 

Place of first continuity^ where the axis line ter* 
DEtinates, at € Fig. 1 and 3, b Fig. 6. 

Minus jMressure means^ that which lessens the ge- 
neral or natural pressure on the retina by lessening 
it on the lines of vision, s lessens optic pressure on 
BX Fig. 1, on sc ex Fig, 3, and on sa ab bt Fig. 6. 

Visual effect or result^ the sensible mental effect, 
the sensation of light or colour. 

EffeU on the retina^ diange of pressure on the 
tense generally, which includes the optic nerve and 
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brain, the altered pressure being on the nervous fluid 
or medium of space within the retina and optic nerve 
therefore on the brain. 



PRINCIPLES OF VISION. 

The medium of space, which pervades the atmos- 
phere and is continuous through the optic nerve ito 
the brain, is the sense-acting cause or visual medium. 
It is quiescent as respects vision* Its natural or 
greatest pressure on the brain is not productive of 
any visual effect or sensation therefore leaves the 
the Mind in visual darkness. The minimum of pres- 
sure on the brain is productive of the sensation of 
luminousness, or white light : and degrees of jpressure 
between the maximum and minimum are productive 
of sensations of colour. The visual sensation seems 
always to belong to the body to which the eyes are 
directed. 

The Sun, Flame and Daily Electric matter are 
minus-pressure means which lessen the visual pres- 
sure on the brain. 

The visual sense-acting cause lies, to the eye, in a 
straight line direction corresponding with the axis of 
the eye : it is continuous angularly once or oftener 
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from the body to which the eye is presented and is 
terminated by the minus-pressure means. 

The visual continuity is different through connect- 
ed media of unlike kinds. 

An opaque body before the eyes impairs the visual 
continuity, by which the pressure on the brain is less 
reduced than were the eyes directed at once to the 
minus-pressure means. 



FIG. 1. — Let AB represent a plain mirror or sur- 
face of water, x the Spectator, s a Candle-flame, the 
Sun or Moon. 

The eye x being directed to s and the minus-pres- 
sure means s terminating the axis-line xs, the altered 
or reduced pressure on the retina promoted by s is 
productive in the mind of the sensation of luminous- 
ness. The part of the retina or brain thuswise 
brought under reduced pressure being, it may be said, 
of similar shape to that of s the terminating minus- 
pressure means, the mental effect or sensation is pro- 
ductive of the idea of form ; and in consequence of s 
being apparently the place of the sensation it is ima- 
^ned s is luminous and seen by the eyes. 

When X is directed to c the perception is nearly 
as it was when directed at once to s, hence it is obvi- 
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ous s terminates the liae of vision in both cases : so 
when xc is the axis cs is the continuous line of viston 
and c the point of first continuity- 

That this continuity and direction of visual oooh 
tinuity obtains^ is proveable by interposing some 
opaque body in any of the visual directions ca, xc or 
xs, or at c, which makes ihe perception become ex- 
tinct. From which it is clear the visual sense-ex* 
citement is caused by the medium lying in the direc- 
tions so ex similarly as by that lying in the direc- 
tion sx. That is, the reduced pressure on the retina, 
whence the sensation of luminousness, is caused by 
by s in the direction sc ex. The apparent place of 
the mental affect is in the axis-line xc produced the 
equal of es, which makes it be thought an image of s 
is somehow in the direction cD. The sensation being 
apparently at or beneath the point of continuity 0, 
and from the visual continuity taking place at equal 
angles with the plane ab« it is obvious that as the 
Spectator changes his situation the place of conti- 
nuity also changes and is different with every diffe- 
rent Spectator. Hence each thinks he sees an image 
on the water or mirror, but at a place which to no 
other Spectator there is an image* Hence also the 
image seems to change place on or in the water as 
the person moves along the river side. 
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While it is maintained the retina suffers reduced 
pressure by sc cx,itis to be understood that s is a mi- 
nus-pressure means to the surrounding medium in all 
directions, but from the construction of the eye the re- 
tina is affected only by so much of the medium as lies 
in the directions sc ex. Were s suddenly removed, the 
sensible effect, luminousness, would cease to be excited 
there being no minus-pressure means present to affect 
the optic pressure ; but as suddenly as s is replaced 
the perception becomes again excited. Rays of light 
from s to c thence to x and the brain could not possi- 
bly effect any thing similar. 



FIG. 2. — Let AB represent the surface of a river, 
AS a ship's mast, p the pupil, TV the retina of the 
spectator's eye, ah the shadow or likeness of the mast. 

When the eye p is directed to the place K on the 
water the perception in the mind is nearly the same 
as if the eye were directed upwards to e ; the altered 
pressure on the retina and brain, in consequence of e 
being interposed in the visual direction, is by the 
continuous lines bk rt, and the mental effect or 
aensatioa seems to be in the axis line tk produced 
from K the equal of ke. Hence an image of the top 
of the mast is apparently at h. When the eye is 

2b 
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directed to i, then Fi iv is the visual continuity and 
the likeiiess of P is thought to be seen in the axis Une 
VI extended to G. 

That what is thus visually known as an image is 
nothing outwardly situated is a certainty, for were 
AB a mirror it is evident there could not be the like- 
ness of a ship's mast extending sixty feet beneath tbe 
sur&ce of the mirror. 

The visual continuity from P does not end at the 
interposed body, but is maintained at equal angles 
from its sur&ce in the directions BC fd continued to 
the minus-pressure means, the electric matter in the 
atmosphere during day time. For were an opaque 
body interposed in either of the directions eg pd the 
perception in the mind would be altered and the ap- 
parent image have shadow at H or G. 



FIG. 3. — AB the top of a table on which rests the 
opaque body E, s a lighted candle, D the shadow of 
the body E, x the spectator. 

When the eye x is directed to any part of the table 
outside the shadow, as c, the minus-pressure means 
s terminates the visual continuity, as xc cs and by 
so ex the retina experiences change of pressure, from 
which arises the sensation of colour the apparent 
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place of which is c and the sensation is thought to 
be the colour of the table. The sensation is not of 
luminousness, because the visual continuity at c is 
imperfect compared with that which takes place with 
transparent bodies which permit visual continuity 
somewhat beneath the sur&ce. If now the eye be 
directed to d within the shadow, the visual continuity 
from X to s being intercepted at E as xd de, there 
is no alteration of pressure effected on the retina of 
z, the perception therefore is of darkness of which d 
is the apparent place, from which it is conceived the 
whole of D is covered with shadow. 

^rhe visual continuity from without being through 
the pin-hole pupil of the eye and the perception 
conceived external visible light, has originated the 
idea that light is material and proceeds in straight lines 
from the sun and poUshed or shining bodies and in 
consequence that the shadow d is outUned recti- 
nearly. But the straight line direction is that of the 
part of the quiescent medium by which at all times 
the retina can only be impressed. And as to the 
angles of visual continuity at c being equal in conse- 
quence of the perfect elasticity of light, it is over- 
looked that this assumed light should consist of 
atoms, which being hard and unalterable must neces- 
sarily be perfectly unelastic. 



102 OMICS. 

FIG. 4.— With two candles ST behind the body D 
there seem two equal shadows on the table and as if 
one overlapped in part the other making the portion 
E doubly dark. 

When xc is the axis line, the visual continuity is 
xc CT, xc cs terminated by both minus-pressure 
flames, so that by each at the same time the retiiia 
has the pressure on it lessened, which makes o appa- 
rently doubly light to c, Fig. 3; 

When XA is the axis line s terminates the conti- 
nuity AS, but theire is no continuity from a to t it 
being intercepted, as Ao, by the body D(to avoid con- 
fusion in the figure the direction of continuity has 
been drawn ao, the true direction is ab). Then as 
X is affected by s, but not by T, the spac^ a on the 
table is less light than c and apparently covered with 
a degree of shadow. The space E seems to be co- 
vered with deep shadow because when the eye is 
directed to it the visual continuity to both flames is 
intercepted by n, as xe ef, xe eb and in consequence 
the retina of x remains under the natural or unaltered 
pressure productive of darkness of which e is the ap- 
parent place. The remaining shadow is accounted 
for as that at A : there is no continuity from it to 8 
and only to T. 
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FIG. 5.— *BACD the walls of a room supposed to be 
coloiured, s a lighted candle, XY a spectator as he 
changes his situation. 

The room is imagined to be full of light, because 
in every direction of the spectator's eye visual per- 
ception, the sensation of colour which seem to be on 
one or other of the walls, is excited by the minus- 
pressure means s in consequence of the visual conti- 
nuity in every instance being terminated by s. 

When X is directed to c the continuity lies in the 
directions xc cs : s lessens the pressure on sc ex 
tfierefore on the retina of x ; the perception [in the 
mind is of colour, the apparent place of which is c 
the point of first continuity. 

The spectator being at y and yb the axis of vision 
line, he imagines b coloured similarly to c but less 
bright, which arises from the angular continuity to s 
being repeated as yb ba as, which renders the con- 
tinuity more and more imperfect and the optic pres- 
sure on s less reduced as angles of continuity are 
more numerous. 

Were a mirror at c or the wall wetted, the percep- 
tion with X would be that of luminousness or flame, 
owing to angular continuity being maintained perfect 
at the sur&ce or somewhat beneath the surface of 
transparent bodies. Were a highly polished plate of 
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metal at c the perception would also be that of lumi" 
nousness, because in the polishing of the plate electric 
matter, which obstructs visual continuity^ has been 
rubbed away. 

There is no visual continuity through the upper 
part of pure candle-flame from being wholly electric 
matter which excludes the visual medium ; the part 
beneath includes gas which includes the medium and 
this part we ^y we can see through, the upper part 
is opaque and what Davy calls solid flame. Then as 
electric matter intercepts the visual continuity and 
transparent sur&ces promote it, the electric matter on 
the sur&ce at c renders the continuity less perfisct 
than a mirror at c. But the continuity from s to T 
is less perfect still on account of it being repeated, 
by which the reduced pressure, caused by the inter- 
position of s on BA, is less than on as and is still less 
on BY, therefore the retina of Y is under less than that 
of X of reduced pressure, and that of Y is under pres- 
sure nearer the general pressure productive of the 
perception of darkness than the retina of x : hence 
the perception seemingly at B is less bright than the 
perception when the eye is directed to c. From 
which it may be considered a general law, that, ac- 
cording to the electric atmosphere of a body the 
visual continuity is more or less impaired and the optk 
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pressure more or less reduced by which the mental 
effect is of this or that c(dour which to us seems the 
colour of the body. The sensation of colour is ex« 
cited as by a prism ; hence all colour may, in the 
language of the science, be considered a prismatically 
promoted sensible effect. 



FIG. 6.— AB a window-shutter in a dark room, CD 
a small opening in the shutter, mn a section of a 
hair, fq a paper screen, x the Spectator. 

The nearer the hair is to the screen the more its 
shadow is lessened : when at mn the shadow is ik^ 
when at RS it extends from t to v on the screen* 
Newton makes the same body produce always the 
same size shadow were it not for the body, — " by 
fits of easy reflection,'*— throwing light from its sur- 
&ce into the shadow, as from M into it and from N 
into KV, and by these fits he says, ^^ the hair throws 
light into its shadow even before the incidental rays 
have touched the hair." This he imagined from 
certain circumstances taking place while a roll of 
paper in his hand was presented before the opening 
CD, and becaixse he imagined the paper an object of 
eye*sight. These easy fits and reflections of the hair 
amount to, a musical cord having easy vibratory fits, 
that is, vibrating of its own ** endeavour." 
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When the hair is wholly away the visual conti- 
nuity from the entire of the screen between hl is 
maintained through CD to and beyond OP, as xh, hp, 
XL, LO, by which, to the Spectator at x, the whole 
of HL seems to be covered with light, that is, his per- 
ception at the time is apparently so much light on 
HL. But the part lq is to him covered with shadow, 
from there being no visual continuity thence 
through the opening cD, XQ qe being termiimted at 
E by the window-shutter. 

The hair, when situated at mn, obstructs the visual 
continuity from only Ki to and through CD, by ter- 
minating the lines of visual pressure xi, im, xk, kn ; 
so from there being no reduction of pressure on the 
retina of x, when x is directed to ik« the perception 
is that of darkness of which IK is the apparent place ; 
and from mn being the preventing means the shadow 
apparently at ik is of the shape of mn. But when 
the hair is placed at as it intercepts the visual con- 
tinuity from so much of the screen as lies between 
TV, as XT, TR, XV, vs, in consequence there is no 
reduction of pressure on x, which causes TV to be 
considered covered with shadow formed on it by the 
hair obstructing rays of light. From which it is 
manifest the size or length of a shadow depends on 
the more or less of the visual continuity from the 
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EippareDt place of the shadow to the minus-pressure 
means, which ^* makes the shadow lengthen as the 
%un declines." 



FIG. 7. — ^Let ABD represent an empty vessel, c a 
ihilling resting on the bottom, x the spectator. 

Because when the spectator turns his eye in the 
lirection of c, the axis-line xd is terminated by the 
>paque side ad of the vessel and there being no al- 
:eration of the optic pressure effected on the retina 
>f X by c at the time, the shilling is said to be unseen. 
3ut when water is poured in as high as the dotted 
ines, the Observer imagines he sees the shilling, or 
tn image of the shilling. Not having moved his po- 
ition and the shilling |*emaining unmoved, it is con- 
fessed an impossibility the shilling could be seen ; and 
t being impossible ^ lettered image could be in- 
iantly formed, hel^ suspended and remain immove* 
.ble in the water, it is asked what is that which is 
een. The answer is, nothing is seen in the water 
iOt outside the mind. The object perceived is the 
onsation or sensible effect promoted by means of the 
hilling ; which effect, to the spectator, seems to be 
Koated somewhere in the axis line XE produced to- 
rards p. Between ef is the apparent place of the 

2 c 
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perception in the mind. The eye x now being di- 
rected to the point £, on the water, the visual conti- 
nuity, by means of the water, is maintained angularly 
to c in the directions xe, eg, and the altered pressure 
occasioned by c on the visual medium lying in this 
direction CE ex lessens the optic pressure on the re- 
tina of X, therefore on the brain, whence arises the 
sensation recognised as seeing an image of the shil- 
ling before the fiice and seen somewhere between ef. 
The case is explanatory of what has been so gene- 
rally considered refraction of rays of light ; although 
no one can say or possibly conceive how an image is 
to be formed either in the water or on the retina by 
any such means. Similarly explained is that of the 
Sun said to be seen above, when he is below the ho- 
rizon, by the refraction of light. To see the Sun 
itself it should be lifted above the intermediate con- 
vexity of the Earth : to see his image the image 
should be formed at the top of the refracted, or rather 
emitted, rays, afterwards refracted down to this world 
through the atmosphere, and then refracted by the 
lenses of the eyes. But believers in the impossible 
require no explanation, it being sufficient to them 
they see the out-of-sight Sun by refraction. Which 
amounts in the first instance to seeing round a hay 
stack ; in the second to the refracted rays bringing 
with them an image of the Sun to place on the retina. 



OPTICS. 109 

FIG. 8. — BA the edge of a plate of a glass, the 
Spectator being situated at x. 

The eye x being directed to k there is no visual 
continuity with xk to f, ki is the direction of con- 
tinuity. With KI there is no continuity to h, the 
continuity is ki, ie. A shilling placed at f or H 
would be unknown by the eye at x while directed to 
K, but placed at e it would be known and thought to 
be raised up to f, because of being apparently in the 
direction xkf of the eye. Were one placed at d, the 
the eye being at c, it would be mentally known and 
the perception apparently at D, by reason of the 
visual continuity lying in one straight line from the 
eye to the external body. 

Oblique visual continuity as xk, ki, ie, is the whole 
which has been mistaken for refraction of rays of 
light by different media ; which has excited so many 
delicate troublesome experiments and mathematical 
demonstrations, unfortunately before ascertaining 
there is no such substance as physical light in the 
whole of Nature to refract. 



FIG. 9. — The penknife A, held vertically on a 
sheet of paper, when gently turned round on the 
point of its blade before the minus-pressure means s, 
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causes apparently two streaks of bright white fight, 
somewhat curved, on the paper as those at ED. 

Were the knife away and the eye directed to any 
part of the paper, as D, from the visual continuity xd, 
DS being terminated by the minus^pressure means 8, 
and from the more or less perfect the continuity at 
the point D being in all cases dependent on the na« 
ture of the body where it takes place, the change of 
pressure on the retina of x is productive, ultimately, 
of the sensation of white and the paper in conse- 
quence is considered white all over. The knife now 
being placed on the paper the visual eontininty is as 
before xd ds, also, by means of the blade and at the 
same time, xd dc cs ; so that the optic pressure is 
doubly lessened, once by SD Dx and again by sc CD 
DX, and from the same part of the retina of x bong 
doubly affected at the same time, causM the sensation 
apparently at d to be so much whiter than in the ab* 
sence of the knife-blade. When the knife is turned 
round on its point gently, the twofold visual continuity 
ceases to be maintained and the streaks disappear 
one by one ; but as the revolution is being completed 
they return separately and for a while appear toge- 
ther on the paper. That ihere are two streaks at 
one time is owing to the shape of the blade which 
permits visual continuity from the different parts db 
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of the paper to s by the two sides of the blade and 
from the retina being affected on two different parts 
at the some time. 



FIG. 10. — A vessel of water hqh as iu the pre- 
ceding case, Fig. 7, but with the round ruler ab laid 
across. 

The visual continuity in the direction of the eye x 
being from x to B, thence through the water to c, 
thenee upwards to A, is by a intercepted from t ; so, 
fi^m there being no minus-pressure effect by these 
lines AC 08 sx on the retina, there is no sensation 
of light, and the contrary sensation, or that of dark- 
ness, se&oas to be at c. From xf fd hb being also 
discontinuous to t, n after the manner of c appears 
ix> be dark : aiiid as aU visual continuity from cd to t 
ia interci^ted by ab, the whole of €D is apparently 
covered with shadow. Were the otiier parts of the 
vessel filled with incidental rays emitted from the can- 
die4iameT,they shouU be reflected from the inside sur- 
fiiee of the side a, cover and obliterate the shadow cd. 



FIG. ll«-«-Let BAG represent a large spherical 
concave mirror, in the centre of which is the fli^me s, 
the spectator being at x. 
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In whatever direction x is turned light is the per- 
ception, because every axis line has radius for the 
continuous line, and radius in every instance is ie^ 
minated by s the common minus-pressure means ; xc 
is the axis line, cs the continuous ; so with xe es, xd 
DS, XA AS ; and similarly, were the eye turned to B. 
Hence it would be said the sphere is full of Ught 
emitted from the flame. But were one half of the 
inside surface of the mirror suddenly covered with an 
opaque substance or curtain, the light would be less- 
ened to the inside spectator although the flame re- 
main the same ; which shows there is no emitted light 
in question. This however is got over by saying, the 
opaque substance absorbs therefore does not reflect 
the light ; but which could not prevent emission ; and 
as by absolving, the curtain does not in time become 
sated and luminous nor give out light on the outside, 
the objection is groundless. Were the sphere trans- 
parent and without the partial inside covering, it is 
discoverable that the inside is not full of light and 
appears to be luminous only according to the situa- 
tion of an outward spectator and direction of his eyes. 
So that there is nothing in the case in support of the 
theory of emitted rays of light from flame. The 
place of first continuity being apparently that of the 
perception, causes it to be imagined glass, china and 
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metallic vessels on our tables shine and reflect rays 
of light from their sur&ces to our eyes. Which is 
refuted by presenting a dark body to receive any re- 
flected shining light and by the spectator's changing 
his situation, when to himself there is neither shine 
nor reflection where in his former situation he ima- 
gined these circumstances took place. 



FIG. 12. — AB a plane mirror vertically posited, c 
the forehead, D the chin of the spectator, P the pupil 
of his eye, rn the retina. 

The person before the mirror imagines he sees an 
image of his &ce situated as far behind the mirror as 
he is distant from the surface in the opposite direc- 
tion. What he knows by directing his eyes to the 
mirror is but the sensible effect which is apparently 
in the direction of his eyes : there is no image on 
much less behind the mirror. 

The eye at p being directed to the point g on the 
mirror and the visual continuity with pg being gc 
terminated by the forehead, the retina of p suffers 
reduced pressure by cg gn and the sensation of colour, 
recognised as the likeness of the forehead, seems to 
be in the axis of vision line ng extended beyond G 
the equal of GC or at F. The chin d affects the pres- 
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sure of the visual mediam lying in the direciioiis de 
KR, and the sensation resulting^ in consequence of tk 
optic pressure being lessened <mi the retina at a, is 
apparently in the axis line rk produced h* 



FIG. 13. — MB N£ two vertical ainrorB with their 
planes parallel to each other; p the pupil R the 
retina of the spectator's eye, s a candle-flame si- 
tuated between the mirrors. 

To the spectator there seems M mai»f ianges of 
the flame s on the mirror bib as there ore points of 
first continuity mkhukb ; the whole appear in the 
same line before the &Ge in perspcetive, a»d each is 
prismatically coloured according to its renoteneis. 

The spectator's eye p being directed to the point 
B and the sensible effect similar to thai excited whefl 
his eye is directed to s at once, s necessarily ternn* 
nates the lines of vision, which are pb bs, the altered 
pressure on which by s affects the retina E on one 
point, which is productive of the sensation recognised 
as an image of s situated at b. 

When p is directed to d, the axis line and contiBti* 
ity thence to s lie in the directions pn db fiS. At or 
beyond d, the place of first continuity, appears as if 
having on it a second image of s, from some other 
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part of the retina being affected by the sense-acting 
cause lying in the directions SE ed dr. 

The spectator's eye being directed to M, an image of 
s seems to be at m and the visual continuity is main- 
tained in the angular directions pm mn nh hi id de es. 
As the direction of the eye is changed the retina is 
affected on a different part and as many mental images 
are known at once, all apparently on the glass, as 
equal the number of different parts of the retina si- 
milarly affected at the same time. 

That the visual continuity is as represented in the 
figure, may be ascertained by interposing in any of 
the assigned lines an opaque body, or placing a pencil 
on any point of first continuity : if on b the images 
BPK disappear ; if on d those at dhm disappear. The 
pin V stuck at one side of the candle causes the images 
BFK to be accompanied with an image of the pin, in 
consequence of the visual continuity from kfb being 
terminated at the side v of the candle. So from all 
other continuous lines being terminated by the side 
of the candle opposite v, there is no image of the 
pin at MHD. 

If either of the mirrors be moved sideways, up or 
down, still maintaining the parallelism of their planes, 
the line of images remains unbroken ; no one image 
is altered in outline or distinctness. Were the images 

2d 
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formed of reflected rays this could not take place, 
neither could the whole be reformed instantaneously 
on different parts of the mirror during its being 
moved. How a ray of light could be impelled or 
emitted by the candle is puzzling to imagine ; how 
one arrived at b could be impelled from B thence to g 
thence to p thence to lkr is equally so ; but most of 
all, how it can be so universally agreed upon« that, 
after these several unaccountable reflections, an image 
of s can be formed on the retina by rays thrown about 
after such a manner, shuttle-cocked, as it were, with 
the justest aim through the almost mathematical ori- 
fice constituting the pupil of the eye. Well for 
mankind it is there is no light, or that this light has 
no momentum, or its atoms from repeated impulsive 
reflections would be as pellets in succession from the 
steam battery of Mr. Perkins against which even 
Gulliver could not protect his otherwise invulnerable 
body. Against solar atoms if not of accelerated mo- 
tion of undeclining force, and at no expense, neither 
the force of gunpowder nor the burning lenses of 
Archimedes could avail. 

Nothing but a quiescent medium, existing generally 
without, and under pressure, continuous thence to the 
retina and included within the optic nerve so as to 
pervade all the ramifications of that nerve in thebraiO) 
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becoming continuous in certain angular directions by 
interposed nairrors and subject to reduction of pres- 
sure by flame, whereby the brain suffers change of 
excitement productive of a sensation that seems to 
belong to the minus-pressure cause and seems to be 
situated before the face, can account for the pheno- 
menon rationally and consistently with the functions 
of the visual sense. 

So far from the images being formations by rays 
reflected from mirror to mirror, a similar series of 
images is effected by means of a single mirror and 
candle. Let the observer direct his eye very obliquely 
to a plane mirror and have the candle moved to and 
from the glass, then, in some certain position of the 
whole, the perception becomes excited which to him 
is a series of different size images of the flame far 
behind the mirror similar to what he knows when two 
mirrors are employed. How, it may be asked, is a 
single mirror to reflect rays from and to itself or can 
there be any real image, excepting the mental effect 
should be resolved into an image. 

The flat eye-lash hair, when m oist, contributes to 
the visual continuity and mental effect mirror-like. 
By some one of these a person may '^ see an image 
of his own eye" before his face, as by means of a 
mirror, a circumstance perhaps never before noticed. 
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Aged eyes particularly promote this optic percep- 
tion, not deception. To such there frequently appears 
as if streams of light of gauze-like tissue issued down- 
wards from the candle*flame. If to these the eyes, 
a little closed, be directed and the head gently moved 
from right to left and back to the right, at the same 
time a little upwards and downwards for the purpose 
of bringing some one eye-lash hair to "act the mir- 
ror," the perception will be excited and an image of 
the Observer's eye seem to himself, to be involved in 
the gauze-like stream of light apparently before his 
tace. The trial requires patience and frequent re- 
petition. The gauze-like uppearance of the percep- 
tion may be owing to the greater porosity of aged 
eyes. 



FIG,'^14. — DHK a multiplying lens; p the pupil, 
MO the retina of the Spectator's eye, x a Billiard-ball. 

The ball being interposed in the line of visual con- 
tinuity NFE, affects the optic pressure on XN there- 
fore on the brain, and the resulting sensation being 
apparently^identical with x, the ball is said to be seen 
through the lens. At the same time the visual con- 
tinuity to x is maintained from other parts of the 
retina as mo according to ml ld dx, or as og, gh, hx 
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and the mental effect makes it be thought there is a 
second ball seen in the direction ml at c, also a third 
in the direction OG at B. Three equal balls being 
known at once and but one present, shows that the 
whole known are equally sensations of colour that to 
the Spectator seem to be situated at Bxc. If Bc be 
considered coloured images, where are they, not at BC 
or they would be known to a second Spectator by 
means of his naked eye ; if in the mind, then bxc are 
all equally but mental images and the uncoloured 
ball X is not seen. How is it conceivable that rays 
should proceed from x to d, thence to l, thence to m, 
and then of the whole some few fall on M so as to 
settle in an image of x the external body, or of 
any body no matter the irregularity of its shape. 
Whereas, taking the lines of vision as so much of the 
medium of space by which the retina becomes affected 
from the pressure on it being altered by means of 
the external interposed body and the mental effect 
being seemingly belonging to that body there is no- 
thing abstruse in the case. 



FIG. 15. — AB a double convex lens, h a sheet of 
paper, p the pupil, efx the retina of the eye, s a 
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It is said rays of light are thrown from s on ab 
which in passing through the lens are by it converged 
so as to form a cone of light aib the apex of which is 
at I ; and that the rays constituting the cone diverge 
from I to CD where they form an image of s on the 
paper. By this statement of circumstances several 
principles are assumed, not one of which has any 
foundation in reason or &ct. Light is nothing thrown 
from s rays of light being as rays of music : the lens 
is incapable of converging rays were there any : there 
is no image on the paper. 

The double convex lens ab may have been formed 
out of a parallelepiped of glass, as T, through which 
rays of light are said to pass freely in parallel lines. 
Then as there is no converging of rays by the greater 
mass of converging substancei, why should there be 
any when as T its solid angles have been removed and 
the remainder reduced in substance so as to facilitate 
transmission of rays. Why should rays that pass 
freely through the entire block T and thickest part 
of the lens ab not pass more freely through the thin- 
nest, and vrhy experience such difficulty as obliges 
them to diverge from the thinnest into the thickest 
part. What gives them the requisite second impulse 
for their novel direction of motion ; and how can ra- 
diated or reflected rays make a likeness of the body to 
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which they have ceased to belong. These circumstances 
not being accounted for by Philosophers hare been 
overlooked in consequence of the image system being 
allowed to speak for itself and because the nature of 
evidence by the senses has been so little enquired 
into and when understood misapplied in philosophid^ 
ing. Nor has it been noticed why the image CD 
should be surrounded with shadow of the transparent 
body AB as represented by Fig. 22. 

On the principles of visual pressure by a quiescent 
medium, the phenomenon may be illustrated consis* 
tently and reasonably after the following manner. 

Were the sheet of paper H at i and the spectator's 
eye directed to the focal point i, of the whole shee€ 
of paper there is no point on it but i whence therm is 
visual continuity to S through ab. The apparent 
cone of light aib is but so much of the medium be* 
tween the paper and lens which maintains visual 
continuity through the lens to s. The lens intercepts 
the continuity from all parts of the papbr immediately 
round the focal point. * 

While it is maintained by Newtonians 4ie cone is 
formed of a stream of coilverged Ught flowing rapidly 
from s through the lens to the screen, it may be 
questioned of them, how is the cone itself seen, what 
rays proceed from it to the eye of a Spectator ; to 
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fly off of their own accord is impossible ; and as with- 
out rays entering the eye and an image being formed 
by them on the retina seeing, the cone without such 
rays is seeing it at once by the eyes and this also is 
contrary to the fact and theory. The case affords 
indisputable proof that vision is not promoted by rays 
entering the eyes and as for the cone being a subject 
of eye, sight nothing can be less true. 

Were s the Sun and AB a hole in a window-shutter, 
AiB would be considered a sunbeam of perhaps one 
or two inches width. Were aib a current of light 
flowing into the room for some hours, nothing could 
prevent it filling the room, whereas it makes shadows 
and removes none. Saying it causes shadows by 
flowing in a straight line is no reason, while its re- 
flexions back from the wall on which it impinges, al- 
though in straight lines, should cause it to fall into and 
remove all shado^v and fill the room with light. The 
cone AIB, also that which is imagined the sunbeam 
is that part only of the visual medium under reduced 
pressure, the first being terminated by s the latter by 
the Sun, each of which is a minus*pressure means to 
the axis of vision line. The eye at x being directed to 
the cone, the visual continuity may be considered as 
XK KS and the cone the apparent place of the percep 
tion. Or the cone itself and similarly with the appa- 
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(nt sunbeam, from being under reduced pressure oc- 
isioned by s or the Sun, may be a minus-pressure 
leans to the axis line kx : and from the perception 
3ing^ seemingly at k it is imagined the cone, also the 
mbeam, is luminous and each an object of eye«>sight. 
Fere there no minus-pressure on that part of the 
ledium constituting the cone and sunbeam, there is 
o way of accounting for the sensation which makes 
: be thought there is a luminous cone and sunbeam 
efore the &ce but by maintaining that the visual 
ontinuity takes place in the air at right angles to the 
sis line or as xk ks, which, however, is not contrary 
> the general law that the retina is affected by the 
ledium lying in the axis of vision line or before the 
ye terminated by some interposing opa([ue body, a 
lirror or water. A cloud promotes the continuity 
ut of the axis line direction as in cases of parhelia, 
Iso water, see Fig. 7. The like is promoted by smoke, 
s in the exhibition of the phantasmagoria, where by 
[leans of the interposed ascending smoke the visual 
^ntinuity is maintained thence to a room beneath 
md being terminated by portraits and litists of de- 
ceased pers6ns in succession, the perceptions in the 
ninds of the spectators are as ghosts of the deceased 
Defore their face in the darkened room where the 
company are assembled. 

2 E 
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The paper h being removed beyond the focal point 
I, the visual continuity is now edags to the base of s, 
FCBGS to the apex. The retina at E being affected 
by the base at F by the apex at E, the mental effect 
seems to be an inverted image of s at DC. 



FIG. ] 6. — IK a double concave, or a double convex 
lens, AB the body to which the eye x is directed. 

The lens ik may have been formed out of a piece 
of glass, similar to v, Fig.* 15, through which light is 
said to flow in parallel rays; grinding the glass to 
make it thinner in the middle, or doubly concave, 
should have no effect on the parallelism of rays, nor 
other than the promoting the flow towards ami 
through the least resisting part of the glass ; by 
which convergency should take place, whereas the 
double concave lens is said to diverge the rays. 

The lenses or ik when in the telescopic tube assist 
in promoting the visual sensible effect somewhat after 
the following manner. The whole of the visual me* 
dium betweiMi xoc xrh, — ^in the absense of the lens ik,— * 
is continuous from x through the lens or to ho, which 
is but a small portion of the body ab, and the percep* 
tion in the mind results from the alteration of pres- 
sure occasioned by the part HC on the medium in 
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contact with HC, which, from being continuous thence 
to the retina of x affects the optic nerve so as to ex- 
cite the brain and ultimately originate the sensation 
of colour imagined the colour or likeness of Hc. But 
when the lens ik is interposed between the body ab 
and the lens or, the visual continuity from x is main- 
tained to the whole of ab as xoiA xrkb. Accordingly 
as lenses differ in shape it is reasonable to con- 
ceive the direction of continuity through them is also 
different, which in this instance may be as the lines xoi 
lA, and IL or xr rk km. After this manner, with the 
two lenses the visual continuity from x b maintained, 
by which the whole of ab is concerned in altering 
the visual pressure productive of the mental effect, 
which effect to us is seeing the entire of the external 
object by means of the lenses of a telescope. 



FIG. 17. — The prism a being before the eye of 
which 6 r is the retina P the pupil ; the card br to 
which the eye is directed is one half painted to appear 
blue the other half red and seems to be before the &ce 
divided as TV, which Newton says is caused by the 
prism refracting the blue making rays, reflected from 
B, differently from the red making rays reflected by R 
through the prism to the retina b r. The phenome- 



n 
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noD admits of the following more coQceivable 
tration. The card, to excite thedifierent seDA' 
has its Bur&ce covered with different kinds of 
each of which affects the continuity, therefo: 
visual pressure, differently ; one lessens it on the 
more than the other, the blue least and hen 
different perceptions. The half r of the caxt 
motes reduced pressure on 6, the half b oD' 
visual continuity being somewhat as the lines' 
Hgure. The sensible effect from the degree o1 
sura on b seems to terminate the line of cont 
BY, the sensation from that on r is apparentlyi 



KIO. 18. — The prism ad being applied to t 
Norver's pye of which p is the pupil and T 
itMiiM, the visual continuity through it from Y 
iHxly 11 is vi'K KG ; from r to g it lies through i 
n-nt |»art of the prism as rph bg, and from b 
*x:. hy which the retina is afiected — that is. the 
Iti^xssurv is altered on it at the three diffeicD 
«>». The altered visual [wessare effected b 
(b*- ttHHtium ciMitiouous fnMD G to the retina, h 
l«»rl\ altivxHl hy the naiuier the condnnity is 
**'***** <hrv»»^ tW pmm and di^rently b] 
W*)»\ HV-ik. he*.-* at »\s as the i>T«ssiire h 
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rently reduced the perception thuswise promoted by 
the remote causes g and the prism is of various co- 
lours all of which seem to belong to g. Moreover, it 
is probable the many coloured mental effect depends 
in some measure oh the visual continuity through 
the lens being rather in Cfwrved than straight Unes, 
as PC curved rather than PC * straight. In &ct it is 
but reasonable to conceive the continuity from p 
to the side AD lies in several curves commencing at 
the point p immediately before the Spectator's eye, 
diverging thence, and all terminating at different parts 
of the surface ad, from each of which the visual con- 
tinuity is rectilinear to g. For when xh or xk is the 
visual direction, the perception by means of g is not 
of prismatic colours particularly so named, but the 
same as by the naked eye when directed to g. New- 
ton allows jangles of no refraction to the prism, al- 
though the whole are equal among themselves and 
by all, if by any, should light be refracted were the 
sense-acting cause transmitted rays : but what reason 
or cause is there that rays reflected from g should 
enter the prism at H and proceed thence upwards to 
R and others enter at c proceed downwards to b. On 
the other hand there is nothing hypothetical in g and 
the prism altering the visual pressure and the prism 
promoting the visual continuity in almost all manner 
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of directions. As the brain is differently impressed 
by such means the perception should be of the dis- 
similar colours termed prismatic and simple. 



FIG, 19. — AB a small opening in the window-«hut- 
ter of a darkened room, s the Sun, cp a prism, rb a 
double convex lens covered with paper on the side 
facing the prism, d a paper screen, gf another screen, 
ZTX the spectator in different situations. 

The eye z being directed to the paper on the lens 
RB from which the visual continuity to s lies through 
different parts of pc, the retina of z is affected on 
different parts as 1, 2, 3, and the resulting perception 
seems to be a prismatic spectrum ryb on the paper. 

The paper coveringbeingremoved from RB there noir 
seems to be on d a spectrum of circular bright white 
light; because the continuity from T ton thence to s, is, 
TD thence to rb including the entire cone rdb, thence 
to the prism including the cone rob, and from c diver- 
gently through different parts of the prism to s. Atz 
the retina is affected on three different parts and ateadi 
by a different colour exciting reduced pressure ; at T 
the pressure is on one part only of the retina and the 
reduction being equal to the whole reduction on the 
retma of z, the perception to the spectator at T is 
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that of luminousness apparently situated at d, which 
is considered by some a spectrum of white light 
formed by rays of converged coloured light, by others 
an image of the Sun. 

If now a small hole be made in the paper at d, a 
coloured spectrum as before at ryb is to x apparently 
on the screen of : because with the axis line xo the 
continuity is not from o to s through the prism ge- 
nerally, but through one particular part only, as xo 
DBCPS and similar with xedfcs xpdrcs by which the 
visual pressure on the retina of x is reduced unequally 
on three different parts, as on the retina of z, whence 
are excited in the mind the different spectric colours 
apparently situated at gef. 

The experiment is one of Newton's most beautiful ; 
his illustration the most misleading. Judging by the 
assumed eye-sight evidence and materiality of light, 
the whole is considered true; but by the offices of the 
senses and the mental nature of what is perceived the 
entire is fallacious. At gef Newton says are the 
blue, yellow and red making rays of the decomposed 
white light at d ; for if a prism be interposed in the 
ray gd the colour or ray gd remains unaltered, there- 
fore DG is a simple ray and the white light D a com- 
pound of red, yellow and blue making rays. Whereas 
nothing is proved by a prism placed between dg de 
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or DF, but that the visual continiuty lies through it in 
like manner as through the prism c, as already 
described. 

FIG. 20. — s the Sun, km a prism, rb a plano-con- 
vex lens, N a screen of paper. 

The plane side ryb of the lens being covered with 
paper, there is on it, apparently, the prismatic co- 
lours red, yellow and blue, the yellow being in the 
middle. Because the visiml continuity from xr to s 
lies through one particular part of the prism as xR 
RQ GK KS, the visual pressure altered by the prism on 
the retina of x at r is productive of the sensation of 
red, of which R is the apparent jdace. After the like 
manner the sensations of yellow and blue are exdted 
by reason of the retina bring afiected difierently at ijf 
for the promoting of each sraosation, and each s^- 
sation seems to be on the paper covering the lens, 
the blue at bottom, red at top. 

If now the paper be removed from the middle, or 
that part on which there is apparently the prismatic 
yellow, there is manifestly nothing of yellow rays 
transmitted to the screen n : the spectrum apparently 
at N is cireiilar white light The first remark the 
ca» suggests is this, the spectrum at N is dr-* 
e^ifaur^ but not circular at cither rt or b ; the reascm 
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iviil appear. The author of the experiment, Doctor 
[leade, of Cork, asks, why is not the spectrum at n 
yellow ; but being white without the red r and with- 
>ut the blue B, it is evident, he says, white light is not 
I compound of red, yellow and blue rays, than which 
there can be no greater proof, nor conclusion more 
indisputable, than, that, white light is not formed of 
3olour-making rays. 

: The visual continuity from s to T and v when tn is 
the axis of vision line, is skqnt slhnt smint ; so that 
the visual pressure by NV is the reduced pressure ef- 
fected by the different parts GUi of the prism at once, 
Euid on one part only of the retina v ; the consequence 
is, the perception by T is white light that seems to 
be at N. The reduced pressure on the retina v is 
equal to the amount of the whole on r, but r has the 
pressure reduced on three distinct parts b y r, whereas 
on V the whole is lessened on but one part, hence x 
perceives colours, t white light. 



FIG. 21. — ^The Camera obscura. kll an external 
object, MN a double convex lens, be the mirror, ab 
the plate of ground glass on which at fgu there is 
imagined an image hkeness of kll. 

When X is directed to u, the visual continuity from 

2f 
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II is HC CN NK, the reduced pressure on \vhichis pro- 
ductive iu the mind of the perception the like of k 
and as H, the place of first continuity, is the apparent 
place of the perception, at H there seems to he an 
image of the upper part of the pyramid K. When XF 
is the'axis Une the visual continuity thence is, to fd 
DM ML, the pressure on which so affects the retina of 
X as^to excite the sensible effect, which, from hdng 
seemingly at fg, is imagined to be the likeness of tbe 
lower part of the pyramid formed by rays of light 
reflected from it through mn to n thence to fg on the 
rough glass, thenoe to the retina of x. 

Now, were rays reflected after this manner to the 
retina of x« it may be questioned the cause of any 
stopping on the permeable glass in the form of the 
body kll; and if without stopping they proceed to 
X, they could not form themselves into an image on 
the glass* Ncith« oould they form on the retina an 
image, nor carry themselves in the form of an image 
of KL through the air in various directions so as af- 
torH-anls to impress the retina with a miniature like- 
ness of the external object. 



r IG . 22^ — ^Lani a Tt^present a paper screen, hf a 
tWftdW flame. Mw<i^u ^hich is the double convex 
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lens vz, having round its edge a polished silver rim, 
p the pupil, M the retina of the spectator's eye. 

On the screen at K there seems to he an inverted 
image of the . flame hf surrounded with a circular 
shadow, at some distance from which is apparently a 
circle of strong white light ln. 

In the absence of the lens and the eye P being di- 
rected to c, or any other part of the paper, the per- 
ception is white and it seems to the spectator as 
white belonging to the paper. In this instance the 
visual continuity from p to the flame being PC CH and 
the minus-pressure flame h terminating the visual 
continuity, the altered pressure H effects on HC cm, is 
productive in the mind of the sensation of white, 
which, from being apparently at c, or where the eye 
is directed on the paper, makes the screen seem to 
be considered white all over. 

The lens vz being now placed between the screen 
and flame, as in the figure, the visual continuity from 
the part of the paper where the image Ki is appa- 
rently to HF, is limited to the different portions of 
the intermediate medium included between the lines 
KZ ZH IV VF. So when p is directed to ki, the visual 
pressure promoted by hf affects the retina at M so as 
to be productive ultimately of the mental effect re- 
cognised as an image of the flame hf, which effect is 
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apparently at ki. And because h affects the retina 
on one part while f affects it on a different adjoining 
part l)eneath, which from being contrary to what takes 
place when the eye is directed to hf immediately, the 
perception, supposed on the screen, is inverted. The 
apex n alters the visual pressure on the part M, by 
which it seems to terminate mi, and the base F alters 
the optic pressure on the part beneath m, whereas 
with the naked eye the parts of the retina affected by 
HF maintain contrary relative positions. 

There being no visual continuity through vz to 
IIF from the paper where there seems to be a circular 
shadow, so when P is directed to this apparently sha- 
dowed part, the retina of p undergoes no change from 
the natural pressure, consequently the perception is 
of darkness, which makes it be thought that part of 
the paper which is immediately round the apparent 
image is covered with shadow. 

When P is directed to any part of the bright ring 
as L, the visual continuity thence to the flame is PL 
LH ; but at the same time the continuity is also main- 
tained in the direction PL LV to the outside of the 
polished rim of the lens, and from v to the flame : so 
that by these twofold means the retina of p is affected 
doubly; by HLLP and hvllp ; in consequence of which 
the pressure on the retina of p is reduced twofold, 
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from which the sensible effect is that of bright white 
light, of which L, and all parts where there seems the 
broad ring of white light, is the apparent place. 

Similar to the circle of light ln is the apparent 
halo round the Moon. Let the smallest circle dki re- 
present the Moon. Then when the direction of vision 
is to any part of the halo, as PL, the continuity be- 
ing LD terminated by the Moon, at the place of first 
continuity l seems to be situated the sensible effect 
in which alone consists the luminous halo. The 
state of the air it is which promotes the angular con- 
tinuity and may indicate approaching change of 
weather, but the Ught circle is altogether mental. 
Newton accounts for the phenomena by saying, the 
air about the Moon at such time contains hail stones 
a little flattened, through which the lunar reflected 
rays in passing become refracted at an angle of some- 
thing less than sixty degrees. But as hail stones 
cannot be stationary in the air, nor the sense know 
any thing of the remote refraction, the theory is not 
founded in any thing Uke reason or fact. The like 
of the halo is made known by steam on a window, a 
candle being within the observer on the outside. As 
the spectator moves about, the halo seem to change 
from pane to pane. When he is inside the room 
there is no halo on any part of the window, which 
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proves the natural phenomenon, so fiir as that the 
visual knowledge of one, in every instance, is but a 
mental effect, and that the halo whether promoted 
by the air or steam is the consequence of the visual 
continuity lying angularly with the axis of vision line 
of the spectator. 

The foregoing experiment affords additional proof 
of the inconsistency of the Newtonian theory, which 
maintains that incidental rays are partly absorbed 
and partly reflected from bodies : that, by the re- 
flected portion entering our eyes we see the reflect- 
ing body; and that bodies which are black absorb 
the whole of the incidental rays. For instead of the 
white paper screen A, if we substitute black cloth or 
the sooty back of a chimney, a coloured image of the 
candle flame by means of the lens vz is apparently 
as distinctly formed on it as on white paper : whereas 
the Newtonian theory inculcates that the rays should 
be all absorbed, none reflected and of consequence 
no image formed on either a black screen or the 
retina. Again, Newton says a body is seen of the 
colour of the prismatic rays in which it may be 
placed : in the red of the spectrum the body is seen 
red, in the yellow yellow and in the blue blue. Now 
why should a red rose be seen yellow in the yellow 
rays. In the open air the red rose is said to reflect 
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red rays and absorb the yellow and blue ; then in the 
yellow only it should still absorb the yellow and not 
reflect any of the yellow rays ; but in being visibly 
yellow by reflecting the yellow, the theory stands 
contradicted : and in being seen yellow while the 
rose is not yellow, is proof the sensation of colour 
alone is perceived, leaving the flower itself unper- 
ceived. 



FIG. 23. — Coloured shadotos. a a sheet of paper, 
ED a flat ruler, s a candle flame, q a spectator. 

On the paper there seems to be at CB a shadow the 
shape and size of the ruler ed ; which is occasioned 
by ED preventing all visual continuity from CB to 8. 
For when q is directed to b, <2B bd is terminated by 
SD which also terminates the visual lines QC CB. 
Therefore as 8 effects no reduction of pressure on the 
retina of q by sc cq db bq the natural optic pressure 
on Q remains waaliaeA and the perception is that of 
darkness of which CB is apparently the place. 

The figure io the left is the sheet of paper under 
different circmnstaooes. Before it is the ruler sus- 
pended by threads for ibe convenience of moving it 
to and firom the screen and fixing it in any required 
position. OP is a flatnuded bottle containing an 
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aqueous fluid considered blue, the bottle is posited 
between the ruler and flame R. 

Now, if the ruler be removed the bottle and its 
contents cause tho paper to lose its whiteness, it 
seems of various hues, one portion being of a bluish 
tint, another inclining to yellow, another to red. If 
a pen or pencil be drawn along either side of the 
bottle, the shadow it makes on the paper shows that 
the difierent tints on the paper are owing to the di- 
rection of the visual continuity from the paper 
through the bottle to the minus-pressure means r 
being prismattcallj/^ through the bottle. 

Upon replacing the ruler at gh and moving it near 
the paper, a shadow is formed similar to ZYW, dark 
in the middle Y, blue at z, yellow at w. 

When the ruler is drawn &rther from the paper 
the dark shadow disappears, and two coloured sha- 
dows, each the shape of the ruler, are formed some 
distance from each other, the upper one kl, bright 
blue, the other mn bright yellow, each distinctly 
outlined. 

By trial it will be found, upon passing a pencil 
along the edges of the ruler, that the visual cbntinu- 
ity fromKL to Ris through one part only of the bottle 
and somewhat in the following directions, commenc- 
ing with the spectator v : vl lo or, vk kg or through 
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what may be termed the blue-making part o of the 
bottle : while in the same direction bf the eye v, all 
visual continuity from kl to the yellow-making part 
p is intercepted by gh as vl lt vk kf. So that the 
prismatic pressure, promoted by o, on the medium 
lying in the directions rokv rolv is productive in the 
mind of the spectator of the sensation of blue, and 
KL is apparently the place of the sensation. Then 
taking into consideration the varied hue of the paper 
in the absence of the ruler, kl it may be said, which 
was so much that had the mixed hue, is now blue 
from being deprived of the yellow and of all else that 
made it of that hue excepting the blue. 

In like manner when v i3 directed to mn the visual 
continuity is maintained thence to r through p and 
obstructed by gh to r through o : so that mn may be 
said to be the original mixed hue less the blue, which 
leaves it yellow. When the sheet of paper or screen 
is elevated above its present position, a shadow of 
similar shape to kl is obtained above kl of bright red, 
in consequence of all visual continuity from the ap- 
parent place of the red to r through both o and P 
being intercepted by the ruler and lying only through 
the upper part of the bottle. The bottle is a prism 
in the case. 



2g 
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FIG. 24. — Let ef represent the inside of a chamber 
having the open window n in front. On the wall 
facing the window is the paper screen TV the Sun s 
being vertical to the screen, q an outhouse with a 
tiled roof, B a walking cane held before the sore^, 
BM a section of the cane. The spectator F is within 

* 

the chamber. 

Upon the cane being held before and parallel to 
the screen, on the latter there are apparently thirtera 
shadows fiedntly coloured. In this case the visual 
continuity is as FN nb is. There being thirteen rows 
of tiles on the roof i, and the same number of shadows 
on TV, shows that the continuity at each row, as at i, 
is concerned in promoting the spectrum. And as 
when a pencil is drawn along the cane, either on the 
upper side B or lower M, the tint of each shadow is 
altered, it is inferable the visual continuity at B for 
the production of each shadow is maintained at the 
same time at both sides, the upper and lower^ of the 
cane after the manner of rq. It is after this mann^ 
the coloured shadows of leaves and plants are formed, 
also of the window-sash apparently on the linen Uinds 
during a certain elevation of the Sun. While the 
phenomena of coloured shadows are attributed to 
refraction, in the present instance there is f^roof to the 
contrary. The ray si is said to be reflected from i to 
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B, thence to n, thence to f and through but one me- 
dium. Throughout the M^hole there are none but 
reflecting means, therefore there is no refraction, and 
the entire is but a species of prismatically promoted 
sensation of colour arising from optic pressure. 



The foregoing optical figures may not be perfect, 
according to the diagrams of their several authors^ 
the whole being described from memory. The last 
three are not copies ; and as thirty years have elapsed 
sinee I first made the experiments, the description of 
which has been accidentally destroyed, I have devised 
them according to the best of my recollection for the 
purpose of illustrating the theory. 



MATTER. 



Matter is the substance of which all terrestrial bo- 
dies are formed. 

The term Matter should, as much as possible, be 
confined to atomic substance in the uncombined or 
elementary state and as little as . possible applied to 
body ; for although all bodies are composed of Matter 
the terms matter and body admit each of a distinct 
idea. Much misapplied argument would be avoided 
by a strict adherence to this necessary distinctioii. 
Thus, Matter is said to be infinitely divisible of which 
various specious proofis are advanced ; even mathema- 
tical diagrams and reasoning are made use of in sup- 
port of the doctrine, yet Matter is not divisible, all 
Nature cannot divide a single atom, there is nothing 
divisible but body. 

That Matter consists of atoms infinitely small, is 
made manifest in the great divisibility of bodies 
and much greater of their parts when converted 
to the gaseous state. The atoms of Air are inappre- 
ciably small, yet vastly smaller are those transmissi- 
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ble through solid pelucid bodies. No idea can be 
formed of the extreme diminutiveness of even the 
largest atom. 

The whole of the atoms of Matter may be consi- 
dered hard, opaque, impenetrable, unalterable, inert 
and homogeneoiis, and there are strong reasons for 
concluding they are of a common shap^, which is the 
spherical. 

That elementary atoms are hard, is deducible from 
the unyielding nature of the most solid bodies; and 
as solids and fluids are convertible into airs, which 
are convertible into solids and fluids, it is inferable 
Ihst all atoms are alike hard. Were they otherwise^ 
they would be compressible and divisible, which would 
in time render them unfit for general service and alter 
Nature in all respects from what it has been hitherto : 
were they compressible nothing ih Nature coul^'re- 
store even a single compressed atom to its former 
state ; but as the gases of decomposed solids and fluids 
are the same after as before being combined, it is ob- 
vious, their atoms have undergone no alteration, from 
which it may be concluded they are unalterably hard. 
Were they not opaque all bodies would be transpa- 
rent, nor can a particular element to promote trans- 
parency be surmised : transparency depends on bodily 
porosity, which is manifest by a transparent body 



144 MATTER. 

being formed of similar matter to that of one wbich 
is opaque. Atoms being hard and opaque and each 
consisting in unity of substance, it follows the whole 
are impenetrable. That the whole should be unal- 
terable is indispensable to the consistency of Nature 
and its laws. The like bodies exist now as in the 
beginning ; the laws of Nature are constant, the like 
effects constantly take place now as formerly ; were 
matter any way alterable it would be known by the 
procedure becoming irregular throughout. No good 
purpose could obtain from atomic alteration : nor is 
the neeessity for divisibility conceivable but to iih 
crease the number of molecules, which is in nowise 
requisite, atomic substance having been provided in 
sufficient quantity for the formation of a universe of 
worlds. 

The schoolmen's infinite divisibility of matta iM 
absurd although mathematically illustrated. Could 
an atom be divided infinitely each of its quartan 
should be equally so, which would allow at least four 
infinities in one finite atom. The error lies in mis- 
taking body for matter ; and then as a body has a li* 
mited number of atoms even the largest body cannot 
admit of infinite subdivision. Attenuating gold on 
wire is not dividing matter. Nor can the mathema- 
tical illustration, by dividing a line perpendicular to 
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the two parallels by which it is bounded, be correct, 
the line being finite it cannot be divided infinitely. 
Then again, what proof is there in ever so many divi- 
sions of a mathematical line that an atom, not com- 
posed of parts, is firacturable into even two parts. 
Conceiving the halves of an atom is no proof of the 
iHreakahility of an atom : neither do two opposite sur- 
fiu^s of an atom prove parts and divisibility into 
parts, but only different surfiices. 

That all elementary atoms are inert is rationally 
evideat, each being but a molecule of mere substance 
without life, organization or parts. In moral phi- 
losophy inertia means infericnr ability and ability 
sluggishly exerted ; in Physics it signifies no ability 
or power whatever. Making inertia a ^^ passive 
pow^'' amounts to no pow^; power implies acting, 
passive power not acting or that can act, but power 
is never passive. Inertia being an ^' inert force '' is 
die same as force without force : ^^visinertue'' is the 
force of inactivity, the power of inability. All bodies 
are convertiUe into powers, but are such only while 
being made to act. To say a body "resists" by 
means of its inertia, id making notimig a physical 
force. Who can conceive force at rest. Inertia caus- 
ing '^•an endeavour and perseverance in a body to 
conUttue in motion or at rest" is a contradiction in 
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terms and disproved by a baloon ceasing to ascend in 
the air and a cork in water although each is con- 
stantly approaching a rarer medium, its motion is by 
constant impulse ; its rest is but the result of a ter- 
minated effect. Inertia is no cause, it is nothing active 
or passive. The resistance of a ponderable body at 
rest is caused by that which makes it ponderable. 
Inertia being nothing is productive of nothing ; it 
may be said to be the zero of cause. 

Of the homogeneity of matter there can be no ques- 
tion, it follows irom every atom beii^ essentially 
inert : for as all means of action are denied essen- 
tial difference can be of no utility. Essence being 
identical with substance, matter unalterable and in- 
capable of acting, there can be neither essential action 
nor communication of essential quality between either 
atoms or bodies. Hence matter is to be reasoned on 
as mere atomic substance of unknown, inactive es- 
sence, unalterable in its nature and everlasting, and 
as if its atoms had been formed out of a single mass of 
homogeneous substance. Frimevally matter existed 
in the elementary state, and out of the immense vo- 
lume all bodies have derived their substance even 
the Earth itself. Therefore essential qualities* and 
properties are as foreign to bodies as inertia, philoso- 
phically speaking, is essential to matter. Essence 
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and Inertia, are equally but negative qualities in phy- 
sical science. In both we have an unerring guide to 
prevent imputing to bodies what cannot belong to 
matter, namely, capability of actjng either essentially 
or meehanically one on another, or otherwise than 
impulsively "lyy means of the general pressure. 

As io the shape of the atoms of matter, there are 
several cogent reasons for concluding it is spherical. 
First, had bodies no interstices fheirexpan^on would 
beaphyi^cal InQmssibility ': unless there be inter- 
stices for some species^ o( matter under physical force 
to enter, enlargement of volume cannot be pro- 
duced; and were the Atoms of bodies other than 
spherical, their sided planes would prevent both ex- 
pansion and dissolution. Where nothing can enter 
to effect separation, existing procure externally ap- 
plied must retain all atoms inseparably connected. 
Nothing short of spherical atoms can at all times 
promote uniform expansion. Free ingress and egress 
of the expanding cause is indispensable towards uni- 
form expansion and contraction ; and no shape but 
the spherical permits this flow and ebb, yet leaves 
the atoms of a body in contact, and in the most con- 
tracted state of the body affords openings for the en- 
trance of the medium of expansion. Could it be 
proved the oval form is best adapted for variety of 

2 H 
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purpose, still in theory there can be but little diffe- 
rence, the main object is to show that all atoms may 
possess similarity of shape, apd that the sided or an- 
gular is in no respect the most eligible for universal 
purposes.' It is well known that a fluid may have 
added to and dissolved in it several different sub- 
stances without increasing its volume, for the recep- 
tion of the atoms of which there must be atomic in- 
terstices ; and a9 solids are convertible to fluids and 
airs the atomic shape is the same inmlL Then again, 
as diaphanous bodies, solid and fluid, are uniformly 
porous the inference is that atoms are all of the same 
shape and spherical. The contrary is not proved by 
bodies which are opaque ; their interstices being pre- 
viously occupied by minor elementary matter prevents 
the visual continuity ; still minor interstices exist or 
expansion of glass could not be efiected. Even a 
solid crystal may be opaque in part, and to make it 
uniformly transparent requires only the removal by 
fire of the opaque matter occupying its interstices. 
In the great mobility of fluids there is corres- 
ponding evidence of the atoms of matter being sphe- 
rical. Geologists infer the atomic shape is similar to 
that of the crystalized body, by maintaining that the 
shape of a crystal depends on that of its nucleus; 
yet some crystals have no nucleus, some- have shape 
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diQbrent firom the nucleus, and the same solution is 
productive of crystals of different external forms. 
The shape of a crystal is produced by external pres- 
sure ; and although some solutions crystalize always 
after the same manner, yet as symmetrical form by 
compressioii imphes the body having been in the fluid 
or in a plastic state, could external pressure by means 
of art be applied during crystalization, it is obvious 
any crystal might be moulded differently from what it 
is naturally by the general pressure ; so that external 
form is no indication whatever of the shape of the 
atoms of matter. A nucleus4ias its nucleus until we 
arrive at a molecule, and the form of the crystal from 
the same solution being variable nothing of the shape 
of atom is discoverable by that of either the nucleus or 
crystal. A humid cube might be converted to a sphere by 
preventing in the new formation all solid angles : here 
nucleus has nothing to do with causing external form : 
and as the smoothest surface is admitted, when viewed 
microscopically, to be full of indentures, so may the 
planes of the most perfectly formed cubical crystal ; 
hence what idea can be formed of the shape of a nu- 
cleus atom from the shape of a crystal. It cannot 
be imagined an atom of matter is indented or other- 
wise than perfectly smooth, yet the crystal is indented; 
so that from other than crystaline forms is the shape 
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of the atoms of matter to be inferred. However, as the 
whole of matter is inert and consists of the like sub* 
stance therefore of unity of essence, its atoms, on the 
same simple principle, admit of being considered of 
unity of shape ; and that the shape is spherical is the 
most rational conclusion, disproveable only by it being 
incompetent to answer universal purposes. 



ELEMENTS. 



Matter being inert, homogeneous and its atoms of 
a common form, there is nothing to constitute an 
Element but atoms of the like size. 

It may be conceived that all matter, before bodily 
formations out of it took place, was in the free, un- 
combined, elementary state, so that were its atoms of 
equal size throughout the equilibrium would be per- 
manent and change impossible. But as all change is 
effected only by impulsive pressure, means must exist 
in the elements themselves for subverting the equili- 
brium on which the constant round of physical 
change depends. Hence in making the elements 
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^h to another a minus^pressure means, from one be* 
^ of greater rarity than another, the grand object is 
ained. There can be no difference between ele- 
»nts of the same kind of matter but tfaaf of their 
ing constituted of atoms of unequal size : and it 
11 be found that one element is a minus-pressure 
»dium to another throughout the whole in the scale 
descent. 
That the atoms of matter are of different sizes is 

inferable from the following circumstances, 
me atoms permeate bodies which to others are im- 
rvious. The medium ofvisi^n is continuous through 
dies impervious to all kinds of air. Ice is melted 
a thick bar of iron placed on the fire ; it acquires 
ne species of elen)entary matter from the fire or 
rts with elementary matter to the fire ; which ever 
ly be the fact the matter passes through the iron. 
le matter in question must con«ist(^ minuter atoms 
m those of air ; or, air has, in part, smaller atoms 
ui those of it which are not transmissible through 
in. The respirable part of air permeates the mem- 
me of the lungs to arrive at the blood, the residue 
mot in consequence of being constituted of grosser 
ims. The galvanic currents are so highly rare as 

be considered imponderable, the atoms of these 

1 flame cannot be considered equally gross as those 
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of carbonic acid gad. A menstruum becomes sated, 
as it were, with one kind of substance, then with 
another and again with a third, and as the solution 
does not include the several substances but only their 
atoms, it is obvious the recipient interstices are of 
unequal size and the atoms they acquire are equally 
dissimilar, or the menstruum would be sated with the 
atoms of one to the exclusion of those of evety other 
substance. On these data the conclusion is allowable 
that the atoms of matter are of unequal size; and as 
there is but atomic size to consititute any distinguish- 
ing characteristic of an element, it may be said, that, 
an element in Nature consists of the whole of the 
atoms possessed of equal size ; an element in a body 
is the entire the body contains of atoms of the sapae 
size ; and in the constitution of a body there are as 
many elements as it contains portions of the general 
elements. To which may be added, that as no single 
element, wholly or in part, exists in the bodily form, 
so, there is no body but what includes several ele- 
ments, and hence that in Nature there is no such 
thing as a simple body. It is a silly test of simplicity 
a body being indecomposeable by art : and highly un- 
philosophical making elements of gold, phosphorous, 
charcoal and bodies of the like difficult decomposition. 
All bodies are compounds : body, in physics, is a noun 
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of multitude. A simple body is as absurd as quater- 
nity in unity. 

Of the number of Elements it may be impossible 
ever to know. To assign chaSracteristics to elements 
that possess but one difference, that of the size of 
their atoms, has its difficulties. It is only by strict 
observation of circumstance and constant effects 
wherein known characteristics are present and re- 
produceable by known means, that any particular ele- 
ment can be recognised and from the case derive a 
distinguishing appellation. The following attempt 
may afford the idea whereby somewhat -of a nomen- 
clature of elements mig^t be composed. 

Some one element consists of atoms or the largest 
size. This might be designated The Grosser ^le- 
ment. It admits also, from its implied general pre- 
sence and service, of being named The Nitrogen 
Element. 

That which makes the Nitrogen of atmospheric 
air respirable is a distinct element and may be desig- 
nated The Oxygen Element ; or, from its extreme 
rarity The Oxi-dectric Element. 

Hydrogen Gas may include one element which 
makes its other elementary matter have the peculi- 
arity of Hydrogen. This may be termed The Hy- 
drogen Element. ' 
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There may be two galvanic, two magnetic, and 
two elements peculiarly collected by the Electrifying 
machine, which admit of being designated according 
to how each kind is obtained. 

There may possibly be Solar Elements, but nothing 
of the number supposed to be connected with the 
prismatic spectrum. 

Tbe Medium of Space is another Elemient. From be- 
ing the cause of all phenomena it admits of beii^ de- 
signated according to effects, The Medium, of Space^ 
Motion^ Force or Eaparmon : and as it enters the 
densest bodies to produce expan^on, the atoms of 
the Medium of Space should be considered the small- 
est of all atoms. 

^ore elements than the foregoing, most probably, 
are included in the System, some of which a scruti- 
nising attention to circumstances will in time unfold. 
Whatever the number of elements the whole may be 
said to be Electric excepting the Grosser Element 
and the Medium of Space. The term, Electric, will 
be found convenient in cases wherein the elementary 
matter transferred is not otherwise distinguishable. 
A body cannot experience change in its constitution 
without acquiring or losing some species of matter, 
so when the transferred substance is unknown, the 
texture of the body uninjured and the weight not al- 
tered, the term Electric is not inapplicable. 
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By Elect'i^y is meant highly rare, of extreme te- 
nuity ; without acknowledgement of or reference to, 
in the slightest degree any of the manifold essential 
natures and properties erroneously conceived identical 
with electric currents according to the different modes 
and machines employed in their production. 

The grosser atoms may be said to constitute the 
entire firame-work of bodies generally ; these, from 
being under pressure, are necessarily in mutual con- 
tact ; and from being spherical are productive of the 
largest interstices, into which minor atoms are forced, 
and which form smallerinterstices that become similar- 
ly filled. Out of the smallest interstices the Medium of 
Space cannot be excluded, it is in all bodies as water 
in a sponge : as it is in quantity, therefore in force, 
more or less within a body, expansion by it is more 
or less effected. The interstices formed by the atoms 
of the Medium of Space are vacuities and the only 
vacuities in Nature. The torricellean vacuum is empty 
of air but fall of the Medium of Space which is irre- 
moveable. Wherever motion takes place the Medium 
of Motion is necessarily present. 
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POWER. 



Power is that physical impulsive force which puts 
and keeps one or more bodies in motion and enables 
them to act forcibly on others. All power is physi- 
cal and all effect is produced by physical force. 
Power or acting property not material, in physics, is 
a name for nothing, an absurdity. What are termed 
voluntary powers are productive of no physical effects, 
they are not the cause and but mere directors of the 
actions of the limbs, for without animal mechanism 
and the general pressure there can be no animal per- 
formance of the body promoted by mind or will. 
Power not material producing material effects, 
amounts to something being done by nothing. What- 
ever is in motion is physically impelled and kept in 
an acting state by its like, which although not sensi- 
bly known should be rationally inferred. Every thing 
in Nature is made to act and produce effects, but that 
which is a power is so no longer than while its acting 
state is being maintained. The tranquil pool is not 
a power, but when let fall it is a power to the mill- 
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wheel. The air in a calm is no power, it neither 
moves the ship nor ripples the water, but when vio- 
lently in motion it hurls whole cities to the deep. 
Even steam is powerless in the cylinder when shut off 
from the boiler of the engine. The medium of space 
is powerless unless as the equilibrium of its pressure 
is subverted. 

The Power of Nature consists in the pressure of the 
universal medium, which however originated, is main- 
tained, it is presumeable, by the general effects of 
which it is productive, and, as it now exists may be 
said to commence every wherie but end no where. By 
minus-pressujre means it becomes occasionally and 
partially disturbed, and by minus-pressure means the 
equilibrium, productive of partial rest, is restored • 
Nothing but the general pressure can produce similar 
physical effects every where on inert matter and bo- 
dies ; and nothing but change of pressure can be the 
immediate effect promoted by the heavenly bodies 
which causes a planet to be affected by another. 

Matter being inert all things formed of it are inert ; 
nothing can act of itself; so wherever action takes 
place the immediate power, is the pressure of the me- 
dium of space. As similar phenomena are attributa- 
ble every where to the like cause, and as Nature cannot 
have several similar causes nor other than a common 
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cause for the whole, so, to the pressure of the medium 
of space all physical change may with certainty be 
referred. The medium of space heing every where 
and pervading all manner of bodies, in consequence of 
its atoms being smaller than the smallest interstices, 
it is in immediate contact with every body and every 
molecule in Nature : it is a species of back-spring 
impelling the planets, and, in every instance of its 
equiUbrium being distiurbed, puts bodies into motion 
or displaces their atoms. No- other cause or power 
is requisite to maintain the interminable round of 
local change productive of the phenomena of Nature 
or the Universe. How matter acquired its state ef 
pressure may never be ascertained, nor is the know- 
ledge indispensable to the right understanding of any 
physical circumstance whatever. It is the only mys- 
tery in Philosophy that affords no resting place for 
conjecture. That atmospheric pressure exists is evi- 
dent and as planetary phenomena are similar to pro* 
jectile effects within the atmosphere, there can be no 
hesitation in concluding the whole are similarly caused, 
and not by distinct causes, but one pervading the 
whole expanse where such effects are promoted. 

Effects are said to be proportional to their causes. 
This assumed dynamic axiom has contributed no 
little towards the power of nature, the universal 
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cause of motion, remaining an object of so little ea-^ 
quiry. As the greater the previous impulse, it is 
said, so is the effect, and as a planet from a propor- 
tional or temporary imptdse cannot stop itself, it 
must move for ever if not resisted and therefore 
space is a vacuum. The &ct however is, effects are 
necessarily equal to their cause, therefore an effect 
is the toeasure of its cause and to every effect its 
equal of cause is attributable. Therefore planetary 
motion depends on a constantly impelling cause. 

There is no effect but what consists in motion : no 
effect can be produced on matter but local change. 
With motion ending all effect has terminated and 
the production is remit. The impression on wax is 
not the effect of the seal being impressed but result; 
the motion the wax is put into constitutes the effect; 
when , the wax ceases to be moved downwards and 
upwards into the cavities of the seal the effect is at 
an end : otherwise in the impressed wax there is an 
enduring effect without an enduring or equal cause. 
The finished impression is the result of the termi- 
nated act and effect. As long as motion is continued, 
planetary for instance^ thi^re is no result. 

An effect cannot be either greater or less than its 
cause : to be greater all excess is so much uncaused 
effect : the effect cannot exceed the force by which 
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it is produced or there is something produced by 
nothing, an effect exceeding its cause. An effect 
less than its cause is an absurdity ; it implies that its 
cause, under the same circumstances, could produce 
a greater effect ; that the cause acting immediately 
and fully on the body acts on it only in part. The 
mistake lies in imagining the whole of the power em- 
ployed is concerned in producing the effect* and re- 
sult ; whereas the quantity of the power employed in 
producing the effect is no more than that which over- 
comes the resistance and produces the effect motion— 
the portion of the whole of the force to which the 
resistance yields, which may be but a Uttle more than 
the equal of the resistance ; the surplus power is 
wasted. Wherefore as cause and effect are in all 
cases equal, as long as effect, motion, continues, im- 
pulsive means are concerned in maintaining it; 
which implies an impelling cause in immediate con- 
tact \^ith that on which the immediate effect motion 
is produced. As long as planetary motion continues 
there is an equal producing cause as constantly im- 
pelling the planets, the force of which on each is pro- 
ductive of effects ad infinitv/m the whole of which 
consist in motion, the result cannot be known until 
all effects cease by their general cause ceasing to 
act, an event foreign to the order of the universe 



and only to be effected by unconnecting the parts and 
sending each into unplanetted empty regions, or the 
annihilation of matter. 

The expression, action and re-action are equal, 
carries with it something like the original force 
generating a force in the opposite direction, or, that 
re-action is an induced returning force ; and that every 
act is equally acted against. A body acts only from 
being impelled, there can be counter or re-action on 
its part ; and if met by a body in a similar state, it 
is action against action, there is no re-action ,1 — which 
might be interpreted, in reflected motion particular- 
ly, acting backwards — in the case. Two cannon shot 
meeting in the air mutually act on each other in op- 
posite directions. If a shot be fired against a wall 
and after impact rebound, if this be defined re-action 
yet it is not equal to the original act, to be equal the 
shot should be returned to the gun. Then what re- 
acts, not the motionless wall, but some intermediate 
cause, which is that by which all impulsive effects are 
produced. If the ball after impact do not rebound 
but fall down to the foot of the wall, where is the re- 
action, motionless resistance is neither act nor re-act. 

iff 

So far then it appears the expression action and re- 
action being equal, does not apply to the fact nor 
accord with the ideas it suggests. 
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That action and resistance to action are equal is 
obvious, from resistance yielding to, what may be said, 
its equal of force however much greater may be the 
whole force. Two bodies of equal momenta meeting 
and coming to rest after impact, have resisted each 
other equally, each destroyed the other's force and 
neither produced the effect motion on the other. Two 
of unequal momenta meeting in the air and the lesser 
one felling after impact, by its resistance it has de- 
stroyed neither more nor less of the greater momen- 
tum than the equal of its own force, and by fidling it 
is obvious the greater momentum apted on it only in 
an equal degree. Were the less body after impact 
impelled forward by the greater it would be by the 
remaining unresisted force of the greater, the amount 
of which is the whole original force less the resistance 
or force of the lesser body. A shot stopped by a 
wall is resisted but the equal of its impinging force ; 
were its resistance less the wall could not stop its 
progress, were it greater, still the shot most stop as 
soon as its force is equally opposed. 

The general pressure when subverted partiaUy on 
a body is the power or cause of continuous motion. 
In this state of unequal pressure are all the planets 
and comets and the smallest grain of dust while in 
motion. It is the cause also of weight, which is ma- 
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nifest by a body acquiring weight in tlie direction it 
is in motion, that h, most strongly imprediied, and \o^ 
ing weight in the direction of inferior pressure. Thtis, 
when an ounce, from being let fall into an empty 
scale counterbalances a pomid in the opposite scale, 
it is then of equal weight to the ponnd, and if let ftiU 
from a greater height would exceed in weight that of 
the pound. While the scales are in equilitoio the 
weights are equal, when the ounce scale preponde* 
rates the smaller body is of the gre&ter weight. A 
large shot sinks a weigh bridge a certain degree while 
at rest on the bridge, but sinks it much less when 
forcibly rolled over it ; the unequal pressure which 
mav^^ it gives it weight or momentum in the direc- 
tion it is applied which lessens its downward weight. 
Hence it is obvious that what alters, in^eases and 
lessens weight is the cause of weight. There cannot 
be two general causes of weight. Matter is not na- 
f orally ponderaUe : the strength of a fly could move 
the largest planet in empty space and make it pon- 
derable in the direction of motion. As a general 
power the gienwal pressure is aUnsruiBcient. It M^ts 
in all directions, as motion implies, and at command 
in every direction accordingly as means are applied 
to subvert the equilibrium. It is diverted from act- 
ing vertically according to the violence of the wind. 

2k 
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It is lessened by a current of wind from a bellows 
when passed over the upper orifice of a tube the 
lower being immersed in water, the water rises in- 
stantaneously — to the height equal to atmospheric 
pressure were the tube sufficiently long— and is blown 
out at top. The desideratum is to produce a constant 
blast of sufficient diameter at less expense tlian 
water can be lifted, to obtain a fell or &cilitate drain- 
age. The sap in trees is affected similarly by high 
winds. The extra-ordinaries of Nature are all pro- 
duced by physical force that nothing can account for 
but a universal medium of pressure. 

In adopting as power the pressure of the Medium 
of Space there is nothing assumed. Space must have 
a medium of motion, from which the atmospheres of 
the planets cannot be free and to which all motion is 
rationally referable. Pressure is indispensable to the 
Universe, known every where to exist and its origin 
is no question. With universal attraction universal 
pressure is required, without it all phenomena are 
such as a state of general pressure could produce. 
Therefore, in the words of Newton, we are warranted 
in referring the whole round of common effects to the 
same common cause. 



ELECTRIC ATMOSPHERES. 



All bodies being constituted of spherical atoms, 
there can be no physical plane, no surface however 
glassy smooth but what consists of atomic projections 
and indentures, caused by the exterior stratum of its 
spherical atoms ; nor any surface but what has its 
indentures occupied by suitable electric atoms, which 
latter, in consequence of forming minor interstices, 
admit the addition of still minor atoms. All being 
under pressure and the atoms of every kind of ele- 
mentary matter abounding in quantity, unoccupied 
interstices is a physical impossibility, those only of 
the Medium of Space excepted from the atoms form- 
ing them being the smallest in Nature. The electric 
matter thuswise accumulated forms a velvet-like pile 
or electric atmosphere on the surface of bodies. The 
following cases afford practical evidence that such is 
the natural fact. 

A dry polished needle floats on or rather over wa- 
ter. It does not touch the water but lies embedded 
in it partly beneath the surface, and so distant is the 
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water from it on all sides that some insects could walk 
round the needle without touching the water as round 
a globe in an atmosphere of air. Something substan- 
tive must keep the water at a distance from the 
needle, support the pariettes of the furrow from 
caving in and prevent the needle resting imme- 
diately on the water. This intervening substance is 
tbQ needle's electric atmosphere, perhaps in this in- 
stance collected from the water and retaiued by the 
needle in its almost insulated stat^. Now, ais to re- 
move air from a vessel water effects the displacement, 
so to remove the needle's atmosphere wetting or 
blackening the needle is productive of th^ like result, 
and in either case the needle does not float but sink. 
Newtonians say the furrow is caused by the repulsive 
film or power of the needle ; then why should wetting 
the needle remove this elementary quality whan it is 
not destroyed by the water on which the needle is 
placed ; and whence comea another filni when the 
needle is again made dry. The film is only in the 
mind's eye, it is but a cataract of the understanding 
for which rational couching is the only r^mody. A 
stratum of inert electric matter is more reasonable 
than of the by-named film of repulsion. Were the 
buoyancy caused by the wat^r it could not be affected 
were the needle wet or dry, polished or blackened. 
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iut there is more than buoyancy of the water in the 
ase, the cavity being so much greater than the nee- 
lle and the needle being some distance from, not on, 
he water. More water is displaced when the needle 
loats than when wholly submerged. Had the needle 
n its dry polished state an electric atmosphere re- 
noveable by water and the soot formed by flame, the 
Uustration of the phenomenon would be as described, 
he needle and its atmosphere would make a furrow 
n the water the electric atmosphere resting on the 
¥ater the needle on the atmosphere. 

It is known that several bodies may be plunged 
uto water and brought out dry, but brought out wet 
f rubbed while under water. Something on them 
(eeps the water off, which is their electric atmos- 
pheres. Glass has no more of an electric atmosphere, 
ipparently, than a poUshed needle ; but what else is 
;aken from the Cylinder or Plate of the Machine by 
he scraping of the rubber, which the conductor con- 
veys to the Leyden Vial, with which the vial becomes 
charged, which it looses when discharged and which 
he CyUnder has renewed on it fi^m the atmosphere 
IS constantly as it is de-electrised by means of the 
•ubber. Here I go by the modern theory of Electri* 
uty, but question if the jar be not de-electrised even- 
tually to supply the cylinder made dejficient by the 
rubber. 



168 ELECTRIC ATMOSPHERES. 

Dew-drops roll over the leaves of plants without 
wetting or even touching them, and as Newton's me- 
niscus lens required force to bring it into close contact 
with the plane on which it rested, it is obvious a 
film or stratum of electric matter must have lain be- 
tween, and so with the drops of dew. Were a film 
of repulsion concerned, dew-drops could not remain 
on the under side of a leaf, yet there they are to be 
found neither repelled away by a film nor attracted 
downwards by the Earth. A film of repulsion, or 
stratum of force, should have prevented the drops 
being formed. 

Glass is a non-conductor, that is, retainer of elec- 
tric matter, to remove which it is that great weights 
are applied to the amalgam in the manufacturing of 
plane Mirrors. In picture firame gilding water is 
used to displace superficial electric matter, in order 
that when the water becomes evaporated the gold leaf 
shall be in immediate contact with the fi:^m6, then it 
is retained firmly on the frame by external pressure : 
so were perfect planes of any two bodies brought in 
immediate contact throughout, the two would then be 
as bne body. Electric atmospheres, like dust, are 
a hinderance to the immediate contact of two bodies. 
Quicksilver is used in metal gilding as water in frame 
gilding, there is nothing adhesive in it ; besides, it is 
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got rid of from the amalgam by fire, leaving the gold 
in immediate contact with the metal, and from there 
being nothing existing between, the gold, from the 
force of external pressure, remains part of the metal. 
Cements, glue and paste are useful on the same prin- 
ciple, and when desiccated the force required to sepa- 
rate the compressed parts is greater than their indi- 
vidual tenacity : external pressure, not attraction, is 
the cohering force. When two leaves of paper are 
rubbed by a piece of India rubber they seem to stick 
together, owing to their electric atmospheres having 
been removed, which leaves them in closer contact 
also under greater pressure externally than before, 
owing to electric matter being a minus-pressure 
means. Without rubbing, wet paper is similarly com- 
pressed and there is nothing viscous, sticky or ad- 
hesive in water. The pressure on two rubbed leaves 
being increased by displacing the superficial matter ; 
is an instance of the law, that. Electric matter lessens 
pressure. To the electric atmospheres gradually in- 
creasing on the surface of polished bodies, is owing 
the substance termed tarnish, the removal of which 
is effected by rubbing. If this be the first stage of ox- 
idation, it may lead to some degree of knowledge of 
wherein consists the oxigen element or if tarnishing be 
oxiding : by placing different bodies, each in a limited 
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portion of dissimilar airs, tkeir tarnish may be ascer- 
tained as oxidation or not. It is the electric atmos- 
phere on a smith's anvil, which, when disturbed on 
one side by the slight stroke of a key, agitates small 
seeds on the horizontal sur&ce. The electric matter 
connected with glass when set free, is what promotes 
the agitation of water in a tumbler as the edge is 
being rubbed round by the moist finger ; the idea of 
the glass vibrating is unreasonable. 

The fact, that, as is the surface of the Cylinder or 
Plate so is the quantity of Electricity obtainable, and 
that electric phenomena are produced in every change 
of the constitution of bodies, in all cases of fomiatiott 
and decomposition, is convincing that all bodies re- 
tain minor elementary matter on their surfaces as 
well as in their interstiees ; the consequences of which 
to the electrometer have contributed mainly io esta- 
blish the Science of Electricity, a Science teeming 
with facts of almost as difficult interpretation as those 
of magnetism. 

The atmospheres of planets afford strong indication 
of the like^being common to lesser bodies, and as tbe 
utility of the former is incalculable, those of terrestrial 
bodies, it will be found, are tributary to general ser- 
vice. 



MINUS PRESSURE MEANS. 



As Nftture bfts not a variety of causes, powers and 
forces, bort all in one, the Medium of Space, and tihis 
being umfbrmly at tiie maximum, means are of ne- 
cessity included in the system to counteract the maxi- 
munr, to mitigate its force so as ta produce variety 
of result, to promote the state of unequal pressure 
on: wMch continuous motion depends, in a word, to 
prevent the equilibrium taking place which would 
leave all tfiings at rest. 

Weight being momentum and with bodies as the 
quantity of matter in each, the different weights of 
equal' volumes of matter is owing to the atoms of the 
heavier being larger than those of the smaller volume. 
From which it is deducible, that, as the smaller the 
atoms the less degree of pressure a body is under, so, 
according to the medium in which the body is involved 
is Hie pressure on the body. A body is under greater 
pressure in quicksilver than water, greater under wa- 
ter than air and greater under air than electric matter : 
from which it follows, that when involved or sur- 

2k 
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ronnded by the grosser element in its uncoinbined 
state the body is under greater pressure than when 
surrounded by an element of smaller atoms. There- 
fore every element, but that of largest atoms or Ae 
grosser element, is a minus-pressure medium to the 
body it surrounds and differently such according to 
the size of its atoms. This being granted, it follows, 
that, the portion of a body, or of the surfiu^ of a body, 
which is possessed of minus-pressure matter is under 
less pressure than that which may have none. 

A polished needle is supported on water while it 
retains its electric atmosphere ; it is under less pres- 
sure while floating than when, by any means, its 
atmosphere is removed which promotes it bring 
precipitated. Hence the electric atmosphere is 
manifestly a minus-pressure means. There is no 
ascent of water in capillary tubes when de-electrised 
there being no minus-pressure matter within tfaein. 
To the Faculty it belongs particularly the application 
of the principle in accounting for the ascent of the 
blood in the veins. Doctor Barry wisely advocated 
pressure, rejecting the vague imaginary nominal sti- 
mulus. To this hint may be added, that, as the elec- 
tric matter in a pledget of lint is a minus-pressure 
means in promoting the rise of bUsters, and as mois- 
ture on two plates of glass inclined acutely to each 



HIMUS PRBS8URS MIANS. 173 

oibef promotes the rise of water between both, so may 
the mucilages on the veins, arteries and organs of the 
body generally, be minus-pressure means whereby the 
unequal pressure necessary to promote motion and 
the animal functions, is brought about. 

In combustion, which is decomposition by means 
productive of fire, the elements of the combustible 
body are set free, the most rare of which constitute 
the highly rare minus-pressure medium attendant on 
fire. Water rises in a tube over which fire is placed ; 
were the fire repellent there could be no ascent : the 
fire bdng removed the water fitlls, when replaced it 
again rises : the promoting means are doubtless the 
minus-pressure medium of fire. Tins extremely rare 
medium is itself under the general pressure, yet as it 
promotes ascent it is not pressed on the water within 
the . tube equally as the atmosphere presses the ex- 
ternal water, consequently it is a minus-pressure 
means. The phenomenon is perfectly independent 
of the fire or the atoms of its medium being hot. 
The minus-pressure matter of the medium of fire in- 
tercepts, as it were, the general pressure over the 
water within the tube. 

When a charged jar is presented to water the latter 
rises beneath it in the form of a small cone. As the 
jar is being mqved over the surface of the water the 
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ooDe feUowsit, but jfAejaribewdMtenly dkofawged Ae 
cone fidfe : lienoe to tbe^sleeteic nttttor of Ao^sdhuge 
and tile general pr eonoro, onfy^ <cmi bo«HPibed <fe 
equUibrinn being dkturbed ptodnotiTO of dw momI : 
the electric matter th«refi)re of wtteh Am 4AwfB 
coasists is tlie minns-press ore means. M f Umam m u s 
can best determine, whetiier <be Son and Moon be 
not as the chu^gedjar to fbe Ocean and eadinmiiiBS- 
presswe means in promoting lbs olevaftion of ifo 
water whence the Tides are produced. 

Other instances may be adimioed of eCeots pro- 
moted by similar minus-pressmre means, #00^ v, 
floating bodies coming, as it wsK, togsther of tfarfr 
own accord, also in the calmest weather being pf ew e d 
towards the land ; which ktffidendy AnoonseqaeDee 
of Hie bodies being under nnequsl presNB^ on oppo- 
site indes. So l!iat it may be «onsideiod the g e oe i al 
feet, that one body, by meansofHi electric atflKMSiphere, 
lessens the general pressure on samtiier in itsnogli- 
bonrhood, as a wall shelters ns from the pMBsnre ^ 
the wind; and that all effects, from oonsfasting In mo- 
tion resnlting from nniversal pressure, are pg omo t rf 
by minus-pressure electric matter. On this piinfli- 
ple, not attraction and repulsion, depends magnetic 
motion : also the deviation of tJke peadtdom nt 4ie 
side of a mounftain out of the perpcfadtcular ; whidi 
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ipiter » proiMl kfUm AemAcm. Mag gvoster «r 
k« aMoprfkig to 41m time «f day Ae experiment k 
fimftnM w 4 «r as 4iie woMoaimn hma more or less ef 

WBC ' ^HBVIR '>*f xUKl sOf "Om uHHcRi*preBB|lFe eieCusC 

aaatlar. To^jiddcknay lieed(ied4iievAiiflblewright 
of the atmosplieM^ fren 4fae fidds ef eleeirie matter 
continually floating tiirough and passing into the op- 
posite henusphere. l^ol only is the general pressure 
lessened on bodies by free electric matter and the 
electric atmospheres of intervening bodies, it is also 
made to act more forcibly on one side of a body than 
another according to the side that becomes de-elec- 
tacMed or pattieUy ideptired <^ ite xninus-pMssvN 



. Xbe crest 'Water Spoilt is 'siiiiilarly promoted, 
fitietoe natter, in tihe fimn of tsa inTenited eonei tie- 
eMub fiMii a. cfeud and mhea sufleiently kyw Ae 
"Vite faasieath m fconped into it io a eensMdeii^e 
Jbiight, In itlns instuioe partieakrly, it teimot^ tie 
JMgmffd the fimaeUiJie omie eontains air siMfiid 
hf Immt. 0n iiie iKator die geaieiBsI pressure m&st 
!■»)» fa^cs faiSMMcd and' hf tbe« mtei^&itien a£Am 
OBI, Csrwlwii the laAter is broken iby osmhhi ^riiot 
or agitating the air the spout fidls. 
' > "Qa Hm ttfans-pesssare principle it is eonoetvable, 
IbMA, mmte tfie taU of a Comet estteieajtly near <fae 
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Earth the whole of the Ocean and all its trilwtejr 
streams would be ferced into it so as to form one inn 
mense column, which, as the Comet receded, would 
fisdl and be productive of another general deluge with 
its fiital consequences, leaving the water timely to 
subside into its former different basons. 



FIRE. 



Bt Fire is generally understood a body, or several 
bodies together, sated with heat. Newton considered 
that to be fire, which, whether ignited or unignited, 
warms the hand, alters bodies and ignites gunpowder 
by its heat, such as iron a short time^in the fire and 
charcoal just made but not ignited. That there is 
fire is as undeniable as that there are iron, coal, wood 
and flame, but, that it is hot, warms the hands and 
explodes gunpowder by its heat, is as contrary to the 
natural fitct as it is true there is no elementary matter 
permanently hot, nor possibiUty of makipg unalter- 
able matter hot. 

A culinary firie is inactive in itself although it pro- 
motes the decomposition of bodies. Its combustion 
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is hat a state of the fuel while parting with its coii* 
stituent elements ; and the continuance of the state 
depends not only on the addition of atmospheric air, 
but of the medium of space within and constantly in- 
creasing in the fuel, the centrifugal pressure of which 
medium is the decomposing force or cause. 

While a body exists as fire it is in a deficient state ; 
it has been rendered unsated ; it has been deprived 
of some of its elementary matter, hence the expres- 
sion, de^lectrised. The like of what it has lost the 
medium surrounding it acquires from all bodies placed 
in contact with fire, and the de-electrised state is the 
first stage towards combustion. The ignited fiiel 
acquires similar matter from the hand, the loss of 
which firom the nerves of sensation is productive, ul- 
timately in the mind of the sensation of heatv whi^ 
makes it be thought the hand has received heat £rom 
Hie fire, than which there is nothing less truaK' * (i:!* 

The rarest of the elementary matter whidi escapes, 
or rather is forced out of the fuel by jtibe pmasttre)*! 
^he medium of space wiUnn the faA)heoomt» aimimis- 
l^riBssure medium attendant on firev and m,Bachifir0t 
ittotes expansion and other changes mtinh bodiM 
undergo when in contact with fire: it lessens external 
and thei^dbi^ promotes internal pressure. /i *ui 
*' A body in contact with fire becomes de-electrised 
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fint, that UH deprfared of ite free dbsilric nsttnvtiw 
place of whieh ii anpplied fay anioflgc proygrii oBaBy 
of the medium of speee. In HIm itste it» 
mider grealer intorBal than OKtenol piwmua^ 
Umbo cireumstanoea proceed Urn bady^ becomaa ^ 
composed or it is flmcKfied. 

AD bo(fies contain more or less of finely raae^e- 
able eleotric elementary matter in dnir interattees 
according to the state of the ataouospliera or raedioai^ 
in which they are circnmatmaied; asd; iBt;11iasr siiBiil 
eat interstices acquire the mediam. eC apaos fiem 
ifitfaoiit, which entera more and moae av de-daotrissh 
tionby fire proceeds-and ia the cause o0 de-elaetrising 
bodies in the promoting miBus-pveasnrameduuiiiof firai 

•While it is imaginai bodies acquire heat or mst» 
t«r of heat comnraniGated to tbaotbyfire^ttta^eaiM 
trary ia die ihct, there is noliung eeuomaBdentodas 
radicated by fire^ all bodies in flie sfcighbeorhoodaf 
fire suffinr loss. That alt bodies sdffnr loss ie amde 
eridantin things scotobad, charred^ reduced in qna» 
tity and weight and destn^fud by fire; and whHe fire 
promotes loss universally, itcannot in reaaoii be maiik 
tained ]4 acts contnriwise at the same time^ ik €t» 
not taike firom and eemmunioate at the'8BBBB tiuK 
The medium of space cannot be pressings mailer 
into and out of tiie same body all at once. Fire 



PIRK. 179 

lias no oommiuiieatiDg poww ; the atonm in wluoh 
bodiMin the state of fire exist being essentially in^ 
i^itiuMmr^ieUenoy nor radiation is a property of fire. 
That all manner of bodies undergo loss by fire n 
made manifest, first in case of Solids. Of solid h» 
dies ihat are combustible the entire of their substance 
is nmeired : the residuum of wood and ceal is not 
wood and ieoal but each a subsequent formation, ashes 
are not in either coal or wood. Charcoal is evip 
dentiy wood which has suffered loss, cin^tors are ooab 
reddtced in quantity. Even the iron bars of stoves and 
ends of pokers become in time considerably reduced 
by ifare. AH culinary vessels are madfe thin and reduced 
to boles by fire, as are the thickest plates of the 
steam-engine boiler, the thineit most quickly. Char^ 
coal is wood less than the original coal, mie tinddr 
of fiMnatff paper proVes loss by fire. Damp cldAes 
become desiceatsd by fire and the humidity removed 
is driven in the direction of the minus-pressure me- 
dium of fire. The entire snbstahce of a candle iW 
ilisplaced by means of the fire at top. Hence as 
some 'Solids have the entire of their substance dia* 
placed and as effects by fire are uniform, that is bodies 
loaing matter, so when the only change a body has 
uadirgoi^ is the making it appear warm, nothing 
but inappreciable free electric matter from i 

2m 
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and interior has been displaced. As the body appears 
more warm its deficiency of firee elementary mattor 
is the greater and the loss to the hand touching ibe 
body is also greater. So far it appears certain that 
solids suffer loss by fire. That fluids suffer loss is 
evinced by water when placed in a vessel on a culinary 
fire. The elementary matter of which it is deprived 
is forced downwards towards the fire and on the bot- 
tom of the vessel is recognised in the form of air 
bubbles. With such the bottom and sides appear 
beautifully beaded, which beads do not, nor can they 
be made ascend either by removing them with a fea- 
ther or agitating the water. Were they formed of 
air their dispersion from the bottom and sides would 
be inevitable, and had they been communicated by 
ihe firOf after having permeated the rigid subatanae 
of ihe bottom of the vessel, they must have mixed 
with or escaped upwards firom the water; The quaiH 
tity increases until the bottom of the vessel has itself 
been sufiiciently de-electrised, or rendered so porous 
by the loss it suffers, as to permit the whole freely 
escaping downwards in the direction of the fire. 
While on the bottom, if the vessel be removed from 
the fire, these aeriform spherules gradually disappear, 
not however by escaping into the air or even rising 
in the water but mixing with the water. It is the 
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Qspanding cause the medium of space flowing forcibly 
in as de^lectrisation proceeds which produces other 
ascending bubbles and causes ebullition. 

Water on a fire becomes de-electrised ; it has its 
free electric matter forced into the minus-pressure 
medium of fire, it is then in a deficient state and sup^ 
plies its deficiency from the bodies that may be placed 
in it : hence it has forced into it the juices of animal 
matter, and from being more deficient as it approaches 
the boiling point, it is, up to 212^, in a more fit state 
to extract, as it were, and thereby promote infusion 
and solution. The water must lose something to 
make room for what it acquires of the included bodies, 
or at 32^ it should be as good a solvent as at 212?, 
cold being notlnng material nor even a state of matter. 
Matter of heat, whether hot or not so, added to wk- 
ter t>ught to prevent solvency by filling the interstices 
of the water. Hence as there is every reason' for 
cMiduding fire promotes loss of elementary matter 
from water, therefore from all fluids. That airs 
suffer loss by fire, is evident in the oxiding of quick- 
silver at the expense of the air, and from a candle 
fanroing in a limited quantity of air, wherein if tfab 
nit he not lessened in volume it is manifestly in weight 
the equal of what the result has acquired, particularly 
in the first mentioned case. Fire cannot continue in 
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combustion but as it deprives the surrounding air of 
its respirable oxygen element. Even the mere ignited 
state depends on free access of oxygen which the air 
loses ; for wood maybe charred without being ignited, 
but when taken out of the crucible immediately from 
4he fire it becomes ignited at the expense of or loss 
fi*om the air of its oxygen. Then as solids, fluids and 
airs suffer loss when in contact with fire, it is obvious 
the law is general ; and the contrary, or, that fire 
communicates any thing to bodies is not the fiict and 
inconsistent with the general procedure. 

The following instances exemplify further and more 
particularly the truth of the general law, that, bodies 
suffer loss by fire. A polished needle floats on water, 
but when ignited sinks in consequence of fire having 
deprived it of its electric atmosphere. As we rub 
away dust and sand from surfaces when wanting to 
promote contact, so, we hold a body,. going to be 
varnished, before the fire, not to heat it nor solely 
to keep fbe varnish fluid, but to remove all interven- 
ing electric matter. The cylinder of the electrifjring 
machine contributes little or no electric matter to 
the conductor when too near a fire, the fire or the 
medium round it acquires nearly the whole. Flame 
becomes extinguished when surrounded with a small 
metallic ring, considered cold, by acquiring from it 
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electric matter injurious to flame, but remains umi|i- 
jqred if the ripg be ignited. In the first instance t)ie 
ling is sated with electric matter, in the second it has 
been rendered deficient of the same by the fire by whic)i 
it was ignited. Water does not run fireely down a hs^qf 
iron, but runs rapidly when the bar has been depri^fld 
by fire of its superficial electric matter : in the h^tUF 
state the bar has been de-electrised and is defipie^t. 
Ignited iron when plunged into water acquires froqi 
the water that which makes it unignited and of wfiiph 
it had been rendered deficient by fire, which l^eaves 
the water deficient ; so when the hand is placed in 
the water it contributes firee electric matter to]|i;^fds 
supplying the deficiency of the water, and from ,t|v9 
resulting sensation being that of heat, it is coii^luflefi 
1^ iron has communicated heat to^the water. Wat^r 
^oe^ not flow through a capillary tube u^j^ip^ Mv/9^ 
t)ia tube has been de-electrised by fire,, the^ eleptipc 
atfppsphere, witlun.the tube,is the 14i^4qraiic?^^\^s)i 
matter the water in its deficient state acquii;^s. , ^]|t 
i?,^ot cooUng .is efi-ected by blowing op w. i^^ 
l^ody,,. but adding to it elementary matter simi^r^^^tp 
yii^i^}i lost, although not the whole, in becoming igx|i[- 
p^. Iron becomes ignited by percu^ipn, qpt by l^t^og 
cold.out, nor heat in, but displacing electric matter 
for the reception of the oxygen element, as beating 
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wator out of wet sponge permits the air to enter in 
its phce. An ignited body becomes nnignited by 
what it acquires from the air and to be re4gnited it 
must again be de-electrised by fire. Friction and 
beating the hands against the ^des promote de-eleo 
trisation and the feeling is that of heat : heat is not 
beat, into but electric matter out of the hands. Tbe 
elfjctric matter removed, when within the hand, pro- 
motes the sensation of cold, it is got rid of by exst- 
ciae^ and kept out of the body by furs and wooU^ns, 
wlw^ht from retaining much electric matter makes 
them preventers or non-conductors. Of this kind d 
matter the air at the line is greatly deficient, by which 
fhq human body is retained in a codistantly de-electrised 
or deficient state ; and as even there freezing is efiectad, 
it is obviouscongelationdoesnot depend onth^ absenoe 
c^physical heat. The sensation of heat being ejo^tedby 
various modes in the absence of fire none of whiqb tend 
towards contributing matter to theammal frame; pom- 
bui^tion being promoted by mere friction, and ignition 
by percussion ; fluids and airs losing elementary mat- 
t<^ by means of fire, it cannot but be the general law, 
tl^t bodies acquire nothing from fire but in en/'ery 
instance sufier loss. 
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EXPANSION. 



HitHERTO only the means of promoting action h&Ve 
been noticed, now action by the Common Canse aiid 
promoting means comes to be practically exemplified. 

Expansion is considered the effect of heat ent^ng 
a body. So far there is correctness in the idea as that 
without something entering the body its expansion is 
impossible ; but the expanding canse is not beat nor 
tttiy thing communicated by fire, neither is that hot 
which expands an ignited body any more than that 
Which expands water during congelation : the cause 
itfiSiesame in both cases and neither not ilor ccttd. 
The Medium of Space is the expanding cause um- 
versally. 

A body in contact with fire becomes expanded. 
Something has entered it to force its elementary 
atoms asunder and enlarge its volume. Previously 
to which something must have been made to vacate 
the interstices of the body for the expanding caiuse 
to find admittance. That which expands the body 
must be in a state of force and not isolated but con- 
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tiDuous thence with the external medinm of force, 
that is, of space. As expansion increases the cam 
most be on the increase within the body and fill Afi 
enlargeil spaces it makes between the atoms of tte 
body. To effect the whole of which, it will be fonnil, 
that as the expanding cause or medinm finds entranoe 
in excess, the body is undei^ing de-electiisaitioB 
more and more in the minus-pressure medium of fin; 
it has forced out of it the free elementary matter 
oceupyins: the interstices of its grosser atoms. The 
matter displaced, while within the body is the hiiH 
derance to the expanding cause entering it previoddy 
to the de-electrising process taking place. 

On these principles the rationcUe of expansion is 
simply this : a body placed in the minus-pressure 
medium of fire becomes de-electrised by the centri- 
fugal pressure of the portion of the medium of space 
it contains in its smallest interstices, wliich median, 
from being continuous with the like without, is under 
pressure, and as electric matter continues to be forced 
out the medium of space enters in greater quantity, 
the force of which being as the quantity makes ex- 
pansion on the increase. 

A body in its naturally contracted state has the 
medium of pressure in its minutest interstices and the 
same is connected with the like medium generally : 



EXPANSION. 187 

(lie quantity in small and its force iasuf&cient to cause 

tepunsion, but woukl be more only that the inter- 

•tkei 4>f the body are occupied by free minus-pressure 

flkctric matter to the exclusion proportionally of the 

Midfum of space. From which it may be looked 

as a general law ia physics, that, electric or 

"pressure matter is a preventive against a body 

ooiolaining an excess of the expanding medium or of 

Ae medium of spaee ; it exeiindes, its equal at least, of 

Hie medium of spaee and in doing so is the preventive 

mgainst expansion. Heaoe to promote expansion 

electric matter must be displaced and then from the 

lK>dy aequirii^ the medkim of space in exeess expan« 

mom fellows. 

The minus-pressure medium of fire may be said to 

pi^pare the body f&r the reception of an increase of 

<lie Medium of Space, the portion of which within the 

body, from being under pressure from without, forces 

electric matter centrifugally out of the body into the 

medium «^f fire, wliich makes room for more of the 

e^rpaoding medium entering the centrifugal pressure 

of wliicb eiAarges'die volume of the body. During 

expansion, tfie eestrilogal internal, is greater than 

e^t^tud pressure on the body. The medium of fire 

is not merdy a minus*pressure meand, — or in va- 

cmims of art the body should be expanded,— it is also 

2n 
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one that presents interstices for the atoms generally 
of the body, the whole of which are forced into it 
when the expanding process is continued to the ex- 
treme, that is, when the result is aeriform. When 
the body is removed from the fire it becomes gradu- 
ally contracted, in consequence of the expanding 
medium being forced out by returning electric matter 
being forced into the body. If, in this contracted 
state weight has been nothing lessened during the 
expanding process, it is because none of the grosser 
atoms of the body have been removed and electric 
matter only displaced. As contraction proceeds in- 
ternal pressure declines, leaving external pressure as 
it were on the increase. The returning electric mat- 
ter may not be the whole displaced but some kind 
always returns : a piece of polished metal, after 
ignition, expansion and contraction, exhibits, in its 
roughness, irrecoverable loss from its sur&ce without 
loss of weight. 

Bodies being formed of spherical atoms, and the 
medium of space consisting of the minutest atoms, 
no body however sated with electric matter is im- 
pervious altogether to the medium of space ; and the 
portion within the body cannot be insulated from the 
like medium without in space generally : so that the 
most dense, most contracted body has its atoms un- 



EXPANSION. 189 

der centrifugal presiiure in some degree, while the 
whole, as a body, are under centripetal pressure in a 
much greater. And as the contracted body con- 
tains free electric matter in its interstices, which ele- 
mentary matter is under the general pressure yet the 
body is not expanded nor until de-electrised does it 
become expanded, it is manifest not only that, elec- 
tric matter is not the expanding cause and that it 
excludes the expanding cause, but that it intercepts 
the force of the general pressure. 

In all cases the procedure is similar. In frosty 
weather, without the agency of fire, with and without 
humidity, rocks become rent, owing to the air pro- 
moting the forced escape of minor elementary matter 
and the consequent influx of the medium of space. 
A vessel only half full of water has its contents ex- 
panded to overflowing ; in which case no part of the 
vessel is empty and the whole which fills it cannot be 
considered water ; the atoms of the water have not 
swelled ; neither is air the expanding cause, for were 
boiling water reduced to 32^ in vacuo and then boiled 
again in vacuo, it would again be expanded. The 
water has suffered loss of elementary matter and ac- 
quired in its place the medium of space by the pres- 
sure of which in every direction the fluid is expanded. 
The thermometric fluid before an ignited body is 
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expanded by the like means not by radiated heat : it 
acquires nothing from the ignited body ; there is no 
radiation or communication of heat nor heat to radi- 
ate : the fluid in the tube has its free elementary matter 
forced out into the minus-pressure medium of fire~ 
that of the ignited body-«-by the medium of space, 
which latter continues to expand the fluid as d^-dec- 
trisatioQ proceeds, and as it enters forcibly more and 
more in quantity the expansion by it is the greater. 
In the sunshine or any where in the open air the means 
and mode whereby thermometric changes are effected 
are similar; de-electrisation succeeded by the ex- 
panding cause. The proceeding is reversed when the 
fluid descends ; returning electric matter is then ac- 
cumulating in the fluid and displacing the expanding 
medium. The pressure of the medium of space it is 
which forces electric matter both out and into the 
fluid, and the medium in which the thermometw is 
circumstanced constitutes the minus-pressure promote 
ing means. 

Air being expanded in a flaccid bladder in vacuo, 
shows how little repellent heat is concerned. As the re- 
ceiver becomes exhausted extenml pressure is lessened 
on the air within the bkdder, into which the medium 
of space enters, inflates and ultimately bursts the 
bladder. For the common effect, expanding, no more 
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than a single general cause is necessary, whether fire 
or congelation promote the phenomenon. As the 
atoms of air in the bladder cannot fly asunder nor be 
separate, and as air cannot enter the bladder, still as 
it has been filled there is no alternative but tliat of 
the medium of space being the expanding cause. 

As air is being let into the receiver the pressure it 
is under forces all excess of the expanding medium 
out of the bladder and reduces its contents to their 
former volume. The space within the bladder in its 
expanding state is a plenum ; perfect vacuity in any 
part is absurd to imagine while a general result has 
been effected by cause as general ; and that which 
constitutes the plenum must be continuous thence 
through the bladder to make it act forcibly and cen- 
trifugally on the interior surfoce of the bladder. A 
bottle fiill of air retains the cork unmoved, so when 
the cork is blown out, by placing the bottlenear a fire, 
something,not air, must have forcibly entered through 
the sides of tbe bottle, and which, from being conti- 
nuous from without and flowing into the included air 
forces electric matter out of the air into the medium 
of fire, mixes with the atoms of air in the bottle, 
forces ihem violently asunder in all directions and in 
consequence discharges the cork. 

A limited quantity of air in the air-pump receiver 
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when reduced one half yet still filling every part of the 
vessel is accounted for on principles nothing short of 
marvellous. It is said air is so elastic, that, when firee 
to expand, the smallest quantity can fill the largest 
space : but what expands it ; wherein consists the 
elasticity of its hard unalterable atoms, and how, in 
any respect, can a part be equal to the whole. It has 
been asserted that so much air might be compressed 
into a needle's eye, as when set free wouldsaflfice for an 
atmosphere to the Earth, than which there can be no- 
thing more erroneous. The atoms of air being under 
pressure must of necessity be in closest contact one 
with another or with the atoms of the medium of space 
in which they are included ; and were this medium not 
removeable from the air or the air itself through the 
pore of the condensing syringe, the whole force of 
Nature could not reduce the volume of the included 
air, it could not press down the piston the smallest de- 
gree. The included air is reduced in volume in conse- 
quence of it beinglessened in quantity . The piston when 
pressed down^nurds forces the medium of space out of 
the included air through the pores of the syringe, and 
the piston when set free is forced upwards by the me- 
dium of space returning through the ddes of pores in- 
to the syringe. The resistance to the piston bemgde- 
pressed and the force, independent of the hand, by 



EXPANSION. 193 

which it is lifted, are caused by the pressure of the 
medium of space, not elasticity of the air or of its 
atoms. Were the experiment tried with the syringe 
under water, doubtless the forced out matter would 
be somehow sensibly made knowp. The absurdity 
of the notion that a small part of the atmosphere is 
sufficient to make an entire atmosphere is obvious. 
The needle 's-eye full so applied would have its atoms 
some thousands of miles asunder. So that the mira- 
culous elasticity, compressibility and self-expansibility 
of air are wholly imaginary properties. Were the 
atoms of matter elastic all bodies would be not only 
compressible but elastic. Some bodies are elastic 
although none of their atoms are so, metallic springs 
for instance ; but this is owing to electric matter being 
squeezed out from the side made concave, so that when 
the spring is let free the medium of pressure enters 
the vacated interstices and forces the spring back into 
its former position. Bending a curved spring in the 
contrary direction is difficult, because grosser atoms 
are pressed against grosser atoms on the convex side 
which do not readily give way ; during which the 
atoms on the concave side are separated and those 
above made eventually to give way to the applied 
force, in consequence of which the spring becomes 
wholly disunited or broken. 
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That the medium of space is the expancfing'^ cause 
is inferable, first, from what has been said of bodies 
Ifeing sated with electric matter and being under Ae 
general pressure yet not expanded ; therefore electric 
matter is not the expanding cause. Secondly, bodies 
lose of their substance by means of fire, which proves 
the cause of expansion is not communicated by fee. 
Thirdly, expansion in the anvpump receiver is pro- 
moted by removing air and die fw^essureof air, and the 
expansion of glass and metals into which air cannot 
enter, are so many proo& air is not the expanding 
cause. Then as expanding is but forcdbly impreasing 
and putting in motion in a centrifugal direetkm the 
atoms of airs, fluids and solids, the came is josliy re- 
ferable to the medium of force and motioB. For it 
cmunot he maintained there is a ditierent caoie fiir 
grt^t and less nK>tion, for every directioii of motioa 
ami tiefpree of force, 

Thxia. it will be found, tf^t as all effisets 4MiittB8t»i 
moU<\u produced by thenedtvm of space, aU pheno- 
n^nvft whalc^Tw 1mi\^ somevliat of ainilaiity hi their 
«**<« <^f IwodnttioD and in their premolingr 
•^' «Kat a $ia^ iMlaate m a fastu ud ia aU its 
^te «vHiM^^tKMi h expbaatflrr of ^he pmniiiesof 
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Heat, colour and luminousness being sensations, 
their like cannot belong to bodies. 

A body is said to be ignited when it promotes the 
sensation of heat and the sensation named red. 

Oxygen is indispensable to ignition. In the ab- 
sence of oxygen a body may promote the sensation of 
heat and not that of redness or luminousness; as 
charcoal just taken from under melted lead, and the 
wick of a candle while surrounded by the flame ^hich 
insulates it from the surrounding air, each of which 
when introduced into the air becomes ignited. 

The state of ignition is effected by the body be- 
coming de-electrised by fire to such an excess as fits 
it for acquiring the oxi-electric element as well as the 
medium of space or expanding medium. 

As ignition proceeds the body approaches to trans- 
parency. A plate of iron, ignited by means of fire 
or percussion is, in a degree, transparent, for if the 
smith's hammer be passed along it at one side while 
the plate is vertically posited, at the ether side we 
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know visually of the act and imagine we see through 
the iron. 

A transparent body being one through which the 
visual medium is uninterruptedly continuous, a semi- 
transparent body has this medium but indirectly 
continuous through it. To remove cloudiness from a 
crystal and promote transparency, the stone is pkc- 
ed in fire to be de-eleotrised and oxygen is excluded. 
To make a transparent vitri&ction much oxygen is 
added to the materials in the vitrifying process, pre- 
viously to which much eleotrie matter has been 
thrown off and much smoke formed. Finally, as the 
colours excited in the mind by means of the prism 
depend on the visual medium Imngcontinuous through 
that instrument indirectly and most probably some- 
what curvilinearly, by which the optic pressure on 
the sense is productive of what is censidered coloured 
light, in like manner the indirest visual continuity 
through the ignited plate is productive of the sensa- 
tion of colour known as red, which is equally a men- 
tal effect that may be termed prismatic. 

From the foregoing premises it would appear that 
the state of ignition is produced after the following 
manner. A piece of iron in the fire suffers loss of 
elementary matter first ; in place of which it acquires 
the expanding medium which is also that of vision, 
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together with the oxygen element, the interstices of 
the atoms of the latter are such as exclude all re- 
turning electric matter ; and*, as the medium of vi^ 
sion is more or less directly continuous through it, 
the ignited iron is more or less transparent. The 
resulting mental effect, by means of the visual and 
feeling senses, causes us to imagine the iron is red 
and hot. 

An Ignited body becomes unignited ^vhen removed 
firom the minus-jXBSSure medium of fire, by reason of 
all excess of the expanding or visual medium being 
forced out which forces with it the oxygen element, 
and by the body acquiring from the air its natural 
quantity of free electric matter. Blowing wind on 
en unignited coal hastens the decline of ignition by 
forcing, more rapidly, into it free electric matter than 
would be its return by atmospheric pressure. 

Ignited charcoal and iron seem, to us, of the like 
colour, but, when ignition ends, of different colours, 
although each in becoming unignited acquires return-* 
ing electric matter, from which it would appear the 
electric mattw is different for each ; still the differ- 
ence may be owing to the bodies being dissimilar in 
texture ; for that which the charcoal acquires is not 
black nor what the iron acquires brown. The sub- 
stance of all bodies being homogeneous, while pro- 
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ducti ve of different perceptions of colour, depends oil 
the visual continuity at their sur&ces, which depends 
on their electric atmospheres. The charcoal or tiih 
der of bleached linen is made in the like manner as 
that of wood, by the process of de^lectrisation by 
fire in the absence of oxygen. Charred linen in suf- 
ficient quantity may be ignited in fire where it acquires 
oxygen ; on becoming unignited out of the fire it 
acquires that which makes us think it black. On mak- 
ing it in a smothered state it seems to be black ; and 
the whole it consists in is so much of the elementary 
matter of the original linen. Hence what it acquires 
that makes the change firom red to black may be 
considered the like of the elementary matter left 
during the smothered charring, and the same which 
makes the tinder in both cases seem to be black ; 
consequently this black making or black sense-excit- 
ing element must have been abundant in the linen 
although the perception by the linen is that of in- 
tense white. 

Ignition is a stage towards vitrifying, vitrifying 
towards transparency. Then as all bodies affect the 
visual pressure on the sense in consequence of inter- 
cepting the visual continuity, so those which are 
transparent affect it least : and as with glass before 
the face the sensible visual effect is nearly the same 
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when there is no glass present, because of the vi« 
al medium being continuous directly through the 
Euss, so from the same medium being imperfectly 
ntinuous through an ignited body, or continuous 
t some degrees beneath its surface, the visual pres- 
re promotes the sensation of colour or redness; and 
cause the ignited body, from its state of deficiency, 
quires electric matter rapidly from the hand, the 
rception is that of heat. 
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>ifBUSTiox is decomposition and dissolution of a 
dy and the dispersion of its elements in the medium 
fire. It is the igniting process continued to the 
treme on bodies of easy decomposition. As the 
^ments of a combustible body become forced out 
me become re- united differently and acquire oxygen 
im the air, some are preciptitated. 
Lavoisier defined combustion the uniting of oxygen 
th the combustible when sufficiently heated, by 
dch both heat and light are set free : nothing of 
lich is true excepting that oxygen is necessary to 



200 COMBUSTION 

promote combustion. Heating a body to make it 
acquire oxyen is like covering one with paste that 
sand may adhere to its surfiioe : nether does com- 
bustion always follow oxidating even were the body 
ignited: light and heat lieing set free is wholly 
imaginary: 

A piece of wood thrown into the fire is SQrromided 
with the minus- pressure medium of fire : it becomcB 
de-electrised by the medium of pressure it contains 
which is under the forco of the general pressure : it 
acquires oxygen in the vacated interstices and is then 
what is termed ignited : as de-electrising proceeds it 
acquires more and more of the medium of pressure 
or expansion, which keeps forcing its atoms and ele- 
ments into the medium of fire until the entire of the 
constituents of the wood are displaced. Of the dii^ 
placed matter the grosser element is precipitated, the 
rarer elements are forced upwards, some of which 
from differently intermixing become gas, some smoke 
and soot, while others, the most highly rare, ao» 
quire the oxi-electric element from the surrounding 
air and constitute flame. The whole sffe new for- 
mations from neither ashes, gas, soot nor fiame being 
a constituent of wood« and each is indebted more or 
less to the air for elementary matter during its fcnr- 
mation. As combustion proceeds re-formation is 
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promoted with all elementary matter evolved. Even 
in charring, and although charcoal may be considered 
a residuum of unevolved matter, the coal is a new 
body, it is not wood. Could simple water, by galvanic 
agency, be deprived of some of its elements such as 
those belonging to flame, the remaining water, were 
it consid^ed saline or acid, would be a new forma- 
tion ; as are all substances not' included in bodies 
themselves and obtainable from them only after their 
decomposition, such as potas^um and sodium, nei- 
ther of which is in the vegetable body or ha lixivium, 
nor even in potasa or soda. Potassium^ sodium, 
charcoal and flame are new formations equally as 
crystals from the aqueous solution. 

Combustion by friction is promoted similarly to 
combustion by fire. By friction electric matter is 
tubbed away and its further centrifugal egress from 
the wood pronK>ted by the interstices made empty 
for oxygen and the expanding medium to enter^ the 
force of the latter sets free ultimately the entire of 
the elements of the wood. As previous de-electrisa- 
tion is necessary to admit oxygen and as the atmos- 
phere contributes electric matter that excludes oxygen 
and the medium of space, in this wise provision of 
Nature spontaneous combustion and general conffo- 
gration are guarded against. It is not summer heat 
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which sets whole forests on fire, but the state of the 
air in promoting desiccation and de-electrisation. 

Combustion by solar agency depends on the same 
common principles. De-electrising is the comnmioe- 
mentof the process, which, by solar agency is promoted 
in consequence of the Sun being a minus-pressue 
means. Solar matter or rays caning combustien has 
many objections. Adding matter, in the first instance, 
to the body, is contrary to the general procedore ; 
adding a minus-pressure medinm, it becomes ques- 
tionable what sends this medium or matter firom the 
Sun to the Earth ; wherein consists the impelling 
cause ; what impels the cause and wherein can end 
the number of impelling causes. Then, when solar 
matter is at the minimum of force or haying no mo- 
mentum, how is it to pass through a double convex 
lens and prefer the thickest to the thinest parts 
through which to pass. That there is solar matter is 
probably deducible from the office of Comets, which 
may possibly consist in collecting all already terres- 
trially used soUr matter, which has become redundant 
in space, and returning it to the Sun as the heart of 
the system for renewed circulation ; but that matter 
from the Sun proceeds in rays or pencils of rays ca- 
pable of forcing its way through thick pelncid bodies 
and burning bodies is not maintainable on any natural 
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asis. The Sun is a minus-pressure means^and at 
he focal point of the lens a body is under reduced 
pressure equal to the whole of the reduced pressure 
»n the sur&ce of the solar side of the lens. The Sun 
eing a minus-pressure means, a body in the focus 
i the lens becomes de-electrised, expanded and de- 
omposed, or exploded as gunpowder by the suddenly 
ndiing in of the medium of space, not by solar mat- 
sr or solar heat, A culinary fire becomes extin- 
mshed by the Sun, which most probably arises from 
tie minus-pressure it is under promoting combustion 
1 such a manner as permits the formation of the 
shy covering accumulated on the coals which ex- 
lodes all access of the oxygen element. The Sun 
nd Fire promote oxidation, which implies, that, in 
oth cases the body suffers loss in the first instance 
vr oxygen to enter, or why is not the same body 
i|iiaUy oxided without fire in the open air in the 
lade. On the fire quicksilver becomes oxiided more 
[id more and may be de-oxided by the fire : at first it 
Bcomes de-electrised by the medium of space forcing 
at its firee electric matter, to which oxygen succeeds, 
litch latter is afterwards thrown out on the de-elec- 
iaii^ process being continued so as to permit 
I. excess entering of the expanding medium. It 

similar with water. Water as it is being de- 

2p 
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electrised acquires oxygen ap to the boiling pointy 
which is then thrown out by the expan£ng nudium 
and becomes a constituent of the steam. 

Animal combustion forms no exception to the ge- 
neral procedure. The living body of gnat afdent 
spirit drinkers is subject to this species of decoraposi-* 
tion. Ardent spirits in the mouth or on the hand do 
not excite heat but on the bare arm cold daring: em- 
poration, which arises firom the liquid imparting 
electric matter to the limb as does water said to be 
cold. When in the stomach, ardent spirits part wiA 
the like matter to the stomach and its contents^ the 
loss of which is supplied from the nerves to thor 
great injury and thereby, with other efiects on the 
brain, promote the sensation of heat which fire ex- 
cites similarly. The stomach, from beii^ repeatedly 
supplied with these de»electrising liquids, becomes so 
He-electrised as causes it to de-electrise other cleans 
until the whole become charred and cindered: the 
minor elements of the fl^h and bones escape and sur- 
round the body, which, as being minus-pressure means, 
promote the sensation of luminousness in the minds 
of spectators from which it is said the drinker is en- 
veloped with a lambent flame. 

Combustion by lightning is not from descending 
fire, but rather in consequence of the air being dc- 
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electrised) according to electriciaiis, by the Earth. 
Any great iiitemal change in the globe may cause a 
descending current of elementary matter and leave 
the vacated part instantly filled with oxygen, by which 
the optic pressmre is such as promotes the sensation 
of hmI. Bo^bs involved in this descending stream, or 
adjoining it in its course, become de-electrised and 
chamd,ftnd by the medium of space, acquired within 
them at the instant, expanded, spilt or fused. As 
ignited charcoal rapidly whirled through the air 
causes the mental effect to be conceived jEm external 
dxclib of red, so may the rapid flow of minor elen^n- 
tary matter to the Earth and the transitory state of 
the atmoisq[>here in the rear of the flow make the vi- 
sual perception be imagined a stream of ignited Uquid 
n»it&r fiilUng to Ike 
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FiiAMB consists of the most highly rare elements of a 
combustible body together with the oxi-electric ele- 
ment of the atmosphere, which together exclude the 
medium of space. 
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Wood and coal, in a retort summndtod with ^ 
bebome doNelectrised and have thdr electa natter 
forced out in the state of cloaded air m*' gaa, soH^if 
which are not constitaents of flame and prevent iD 
aocesi! of oxygen. To get rid of these^ krtter the gu 
has \f» be further de-electriaed, which is efleotedliy 
the^ application of flame, the instant of whidi-flK 
oxygeD element enters and exclndes all reduudai t 
elementary matter, at the same instant the pressere 
from' without collapses audibly the remainii^ ele- 
ments and flame is formed. 

Flame can in nowise be conridered a simple body 
or element the oxygen element being one of its con- 
stituents. Newton looked upon flame to be red hot 
gas, but were this the fact, the same gas, like iron, 
would admit of being ignited frequently and ined 
repeatedly. When flame is inserted in a vessel of 
hydrogen it becomes extinguished, and may be said 
to become gas or smoke from having acquired de- 
meutary matter not a .constituent of flame, and: the 
hydrogen is not exploded from there being no pxygwn 
atoms to make interstices for the medium of foKein 
excess. 

When to the smoke of a suddenly bk>wa outi 
die fli^me is applied^ the recognised effect is swh ^ 
majl(es it be conceived that something, or aorae of ithe 
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applied flame^ has suddenly and heavily fallen into 
&0 smoke and that where the descent ends the &ll^i 
-flanw is deposited. But thb is not the feet; the 
applied 6ame remains unaltered in ahapeand voluflie, 
its sidxrtai^ is not of a descending nature neitlwr has 
anjn Unjig i sensibly illumiimting passed from ih^ T6 
aecount for the phenomenon it may b^isaidy that^t^s 
inter is made cloudy when into it electrid matter is 
^sehaiiged^ the smoke is a gaa.or flame impilred end 
clouded by electric inatter. The applied* flame dO^ 
electrises the column of smoke first «it<^ cfxygen 
immediately enters and the de-electrised portion^ be- 
comes suddenly and silently collapsed ; it is^ now so 
miidh^ fire to the next portion of smoke which becomes 
converted to flame or fire to the next, and tibis rapidly, 
almost instantaneously taking place down the column 
to the wick where the supply of gas is in constant 
flow, it is imagined flame has dropt 6ut of one candle 
flame to the wick of another. Tb^ mental efiect is 
greatly similar to what goes by the appellation a 
£Edling star ; but as there is no star deposited where 
the course terminates, the phenomenon may probably 
consist in electric matter being extricated in a stream 
titm^r^mt of which, -from permitting entrance to the 
K^fgmi element, mirjr be productivid of the luminous 
mental effect and only at what may be constd^ed 
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the immediate end of ti» BtreuxL The phraommmi 
being produced greatly faeyimd the ajtmoajdiere, may 
in some measure accomit for the viaoal effect being 
as a descending speck of hgfal 

A candle during its combustion comprises a series 
of operations, whidi. for dmplidty and ntiliiTUd. 
defiance to the Miiole of imitatiTe art to equal; yet 
from the indifference to what is fiuniUar, the iittk 
symmetry required and gemns conoemed in die for- 
mation of a candle, there is nothing leas noticed, un- 
derstood and admired than the opeimtiona idienoe 
such general benefit is derived. 

The entire matmals of a candle are included in 
the small, compact, portable cylinder of tallow which 
surrounds an equal length of wick, the whole of 
which are not only the machinery but the raw mate- 
rial out of which, by a truly self-acting process coo* 
sisting in different successive operations, a tissue of 
exquisite finish is produced. The various prooesses 
of de-electi'isiHg, liquifying and gas making an si- 
lently and regularly performed without iTiction.and 
the encumbrance of conttiining vessels. The wick 
immersed in the iluid tallow answers as awvice {npes 
for conveying the crude materials into the refining 
fire there to be made gaseous, there retained as in a 
gasometer of supply and out of which as required it is 
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gradually pressed to obtain as it were gradually the 
finishing polish. It b then a perfectly new forma- 
tion, curiously situated over the remaining unfinished 
materials as the fire which is to convert them in like 
manner to the same improved state and where only 
the flaine could be of g@Qei*aI service. Nor does 
the gradual decrease derange either the mechanism 
or system of operation the whole being^ simultui^ 
oosly reduced and performed,' the remaining^ parts 
still retaining their original relative positions. The 
«« many coloured'' production is expanded al its base 
by the medium of space involved in the included gas, 
aoid compressed above firom containing none of that 
medium. Thus by material sensible ag^icy, pro^^ 
moted by the general pressure^ the whole series of 
operations are effected, leaving almost nothing re- 
dundant, and for purposes not only greatly essential 
bnt in a manner general. 

'The grosser elements of the gas within the flame 
sitbsiding to tiie base^ make the mental effect less 
hImitiotiB and what is recognised as blue ; ihey fall 
firom the flame and when collected are ca!rfoonie acid 
gtt from becoming possessedv in the nascent state of 
tilti gaa, or while they are passing throli^ the air^ 
of some portion of t^ oxygen: ^ment peculiaFly com* 
Tlie electric Resents of flame in constant 
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issue fitmi the apex become kunpUack by acquiring 
from the air elementary matter sdch as ignited 
charcoal acquires in becoming unignited. 

When flame, even of the purest kind, is applied to 
a sated body, that is, to one possened of its natnnl 
quantity of electric matter, much lampblack is fom- 
ed, but little or none if the body be deficient or ig- 
nited. Ice affords abundance ofthis kind of lampMads: 
matter, as may be proved by applying flame to the 
bottom of a Florence flask containing ice. For deli- 
cate miniature painting the lampblack so formed may 
possibly be preferable, at least from being perfectly 
fi-ee from grit. Extinguishing flame by blowing 
strongly against it, is the consequence of separating 
it from the gaseous source of supply, within the wick 

Flame and the medium immediately round about 
it de-electrise bodies, render them deficient and 
their deficiency is supplied firom the adjoining air. 
Inflammable gas requires to be de-electrised for the 
admission of oxygen and formation of flame, and mixed 
gases are not detonated unless de-electrised fay flame 
or fire. On these principles depend the Mdfety of 
the miner's lamp, not on the ^* cooling agency of the 
wire gauze." It has been stated that small metallic 
rings deteriorate and extinguish flame by contributing 
to it, in their sated state, electric matter which tnings 
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it back to gas. The wire gauze of the lamp being 
some^ distanoe from the included flame is not de-elec- 
trised immediatdy by the flame but by the siir sur- 
roAmdJng the flame ; this air supplies its loss from, the 
lllif^s^|^ld these .from the external inflammable air.* 
Tk^ procedure being slow the au* external of t}^|^p 
is not Miffidently de-electrised by the flame within 
tjbe^lamp so as to receive oxygen and the e^cei^of 
the expanding medium, the latter of which is^jtbe 
ioKOediately detonating or exploding cause, hence 
Ihere is no explosion. Under these circumstanq^s 
th^^ftime is harmless in the midst of the most eKplq- 
siire air. It is surprising that cold should be consit 
diwed an agent in promoting physical change, yet the 
inventor of the lamp strenuously insisted on its influ- 
ence and that nothing but the ^* cooling agency^of the 
wire gauze'' is the preventive against explosion; 

' Periiaps a candle might be manu&ctured the flame 
of which would be sufficiently impure to be incapable 
of {Mfoniotingde^lectrisation of the inflammable air in 
Ififllte and«i8wer the workmen's purpose equally well 
. tt ttfi^£m'^ l^hf by the safety lamp. A brimstone 
HiOtilh while buimng^^ blue," will scarcely de-eleotrise 
el^M^fiftpdr M as to prodi:^e flame from the paper, 
atldi^cM^* " white - flame does appear it is from the 

chalrtred iilhAod of the match. Due precaution should be 

2q 
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observed in selecting the entire of the materials in the 
composition of the miner's candle. Pitch, tar, rosin 
and brimstone, or a mixture of all with pulverised 
chalk to retard combustion, and a few small threads 
of old tarred rope running longitudinally through the 
whole might be productive of a safety flame, half 
flame half smoke, the latter excluding all excess of 
oxygen from the former. Which should be tested by 
passing a gentle current of wind from a bellows over 
the flame, and then should the white light sensation 
be unattainable its safety might be considered 
proved. In a small way, but in the absence of wind, 
trial could be made in oxygen and hydrogen or oxy- 
gen and carburetted hydrogen gases in a receiver, 
and were detonation and inflammation impracticable, 
would, so far, establish the fact. Coarse iron wire 
lanterns for the candles, by lessening the supply of 
oxygen, mitigating the effects of currents of air and 
retaining mueh longer the smoke round the flame, 
would afford additional security against casoaKties. 
The better way of effecting the disposition of the differ- 
ent wicks in the same candle is, to mould the candle 
in a cylinder, from the top or open end of which the 
threads should hang apart and so as that none touch 
the sides; and the fluid should be poured in so as not 
to bring the threads together. 
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A piece of lead in a ladle on the fire becomes de- 
prived of its electric matter and acquires the expand- 
ing medium : this loss and gain continuing the metal 
not only loses matter necessary to solidity but acquires 
the medium of expansion in excess : it becomes less 
and less solid and falls into the state of fluidity. 
The solid structure is undermined and the remaining 
elements of the lead become dispersed through the 
expanding medium in which they may be said to swim 
as globules of blood in the serum. The medium of 
space or expansion is now part of the fluid lead, in 
which the lead is as ice dissolved in water. From 
this view of the subject it is manifest the fluid is not 
the identical former body : it is the de-electrised me- 
tal in its solution, the medium of space being, as it 
were, the solvent. 

Fludity depends on due proportions of several dif- 
ferent elements with an excess, beyond what the solid 
state requires, of the medium of space, and the whole 
mutually intermixed. 
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As farina added to water impairs, and when in ex- 
cess destroys the fluidity of the water, so, too much 
elementary matter at the expense of the medium of 
space converts a fluid metal to the state of soUdity. 
Lead or any other metal, while being converted to the 
fluid state, is first deprived by fire of all excess of free 
electric matter and at the same time receives of the 
medium of space an excess ; so, to restore the solid 
state the metal, when brought into the air, acquires 
electric matter which deprives it of all excess of the 
expanding medium and, as it were, thickens and soli- 
difies the fluid ; external pressure completes the soli- 
difying process. 

A refi*actory solid consists of an excess of elemen- 
tary matter not removable by means of fire, there- 
fore is deficient of other matter so that the whole 
should be convertible to the fluid state. To get rid 
of the excess being impracticable the deficiency is 
supplied by fluxes. While on the fire the body is by 
the fire de-electrised ; it then de-electrises the flux the 
elements of which it acquires and then acquires the 
expanding medium, by which the solid becomes less 
solid and ultimately fluid, as is the case with biscuit 
to which water is added. Perhaps many bodies con- 
sidered infusible would be fused by recourse to fluxes. 
It is probable that infusible bodies are made more 
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solid by fire iu the absence of a flux. The erroneous 
idea that fusion is caused by heat has been productive 
of many abortive trials. All fusion by flame and 
ignited gases applied by means of the blow pipe, is 
effected through the pecuUarity of the promoting 
minus-pressure media, which consist in the decom- 
posed gases the interstices of which are recipients for 
the thrown out atoms of the body. 

There is no such thing as hot fusion : colour is as 
much the cause as heat ; but all fusion, at least by 
means of art, excepting of ice, promotes the sensation 
of heat, because all bodies, but ice, in being rendered 
deficient by fire of electric matter, cause the hand to 
suffer loss of the like to restore in them the equili- 
brium of quantity and the loss from the hand is pro- 
ductive of the sensation. Whereas ice consists' of a 
very great excess of the same kind of matter, the 
reduction of a small quantity of which by fire destroys 
immediately the soUdity of the superficial stratum of 
the ice, and ice-water by imparting some of this ele- 
mentary matter to the hand is productive in the mind 
of the sensation of cold. In the sensations only, 
which are nothing hot or cold, is there any heat and 
cold, fusion is independent of both. 

If it be true that a sword-blade has been melted in 
its scabbard without even scorching the lining of the 
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sheath, then in Nature there are means of de-elec- 
trising bodies unknown to art, whereby some other 
elementary matter of the solid is displaced than the 
kind removed by fire, and which other bodies do not 
contribute or the lining of the scabbard would have 
been injured by its loss : but then, it may be said, if the 
body or melted blade could not supply its loss from any 
thing it should remain permanently fluid. If melted 
lead fell from the roof of the Eddistone Light House 
into the keeper's stomach through his mouth without 
the sensation of heat being strongly excited, the sword 
account may not be fabulous and each is an instance 
of fusion without even fire. There is, however, in 
that of lead a most miraculous escape from a broken 
jaw and perforated stomach by the great momentum 
of the ponderous metal, a circumstance of which the 
narrators of the tale have taken no notice. 

Bodies are rendered fluid bypassing over or through 
them a current of electric matter firom the m»#^liine 
or the battery ; they are frequently oxided by a stream 
of similar matter ; from which on general principles 
it is inferable, de-electrisation has been effected when 
fluidity results and the element of oxygen is depo- 
sited. Sometimes the current de-oxides. In this case 
the oxi-electric matter of the body may be forced into 
the current and pass off with it ; and it may be that 
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the body is de-electrised by the machine when it is 
imagined to be charged, as is freqnently the case. 

A solidifying flnid becomes soUd as it recovers its 
free electric matter which displaces all excess of the 
medium of space : as it acquires the former it becomes 
thickened as water by flour ; as it loses the latter it 
becomes contracted by external pressure. 

A flnid is defined by Newton, a body, the smallest 
portion of which is put into motion by the slightest 
force : which is but the mere expression of the phy- 
sical feet: That mobility is a distinguishable feature 
of fluidity is true, but of airs equally. According to 
ibis general definition both are equally fluids. Ghrains 
of sand are more easily moved than the parts of some 
viscous fluids, yet sand is not a fluid. Occasioning 
cireunistaiices should have been included in the defi- 
nitioiu Fluidity is the intermediate state between 
the solid and aeriform, and depends principally on 
the quantity of the medium of space in which the 
atoma of the body are involved. When the quantity 
of the medium of space in a body is at the minimum, 
extwnal pressure is the greater and solidity the result ; 
when at the maximum the intermediate or fluid state 
is destroyed and the aeriform produced. A fluid is 
elementary matter intermixed with such a proportimi 
of the medium of space as leaves internal a fraction 
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less than external pressure. As with solids external 
pressure is much the greater and with airs internal is 
equal to external pressure, so in fluids external over 
internal pressure is of that slight degree which pe^ 
miis mobility of the elementary atoms, in consequence 
also of the medium of space between them preventing 
their remidning in immediate contact. 
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In the present state of the globe some bodies are 
formed without having passed through the semi-solid 
state such as metallic ores, earths and aerolites, ac- 
cording to the manner their elements happen to meet 
within the bowels of the earth, in the air and in 
aqueous media. The largest and most dense bodies 
have most probably been formed out of the elements 
of fluids. 

All bodies, including that of the Earth itself, being 
resolvable into unalterable atoms, these,- it is conceiv- 
able, formed the matter primevally created. Nothii^ 
beside atomic substance can be considered a created 
thing or other than a subsequent formation. Even 
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the substance of the human body existed before man 
was on the Earth ; >^ out of the ground he was taken/' 
to it his mortal part returns, and eventually to ele- 
mentary matter his body becoipes resolved for the 
pmrpose of contributing to the formation of other 
bodies. That cannot be considered a created body 
the substance of which previously existed. Some in- 
terpret the word Adam, red earth : ^^ dust we are and 
to dust we must return." Nothing can be more phi- 
losophic although figurative, than the expression, 
^* all flesh is grass/' its elementary matter being no- 
thing different from that of grass which is a produc- 
tion of the Earth. 

. At first God created the whole of matter ; out of 
which it may be conceived there was an immense vo- 
lume, somehow collected together, of the different 
elements in a state of intermixture, without confusion, 
the formative state being that of order ; aud that by 
compression the greater part of this portion was con- 
verted into a sphere of water, leaving a residuum 
subject to increase by emanations to form a complete 
atmosphere. Then, in consequence of one side of the 
newly formed planet &cing the Sun, some great trans- 
fer .of elementary matter may have taken place from 
north to south or east to west within the planet, and 

from the oxygen of the water at the centre being 

2r 
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useless, its absence would leave ma immensp nacleaB 
of ice and cause other solids to be. fiDrmed* hit» 
change of elements from one eEtmne to the oAier of 
the globe continuing, would leave the mmnaiag wits 
in the state the ocean now exista, saline, from Imsmf 
an excess or defioiency of elements requisite to oob- 
stitute fresh water, and, as elementary tianafcr UA 
place, deposits at one extreme and formations <^s 
different kind at the opposite would also take pboe, 
and thus complete a superficial covering, of vaiiow 
kinds of solids, to the great nucleus iho <M!fia8ioiisllj 
melting of the surface of which in eonjunotion wift 
ferruginous substances, may have originated vnkaim 
from which there is no region of the earth free and 
may still be the means of their intermittent erap" 
tions. Of the most massy dense solids having boeii 
previously formed out of the fluid state appears eor^ 
tain, from the frequent discovery within them of <u^ 
ganic remains. To the pressure of the medium of 
space only can all ehimge from the elementary to the 
planetary state be referred. 

The peculiar solid named coal, is by some said to 
be formed of decayed vegetable matter, by others the 
production of internal fire. Because, in the fint 
instance, some few pieces of charred wood and leaves 
of platits are frequently met with in beds of coal; but 
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which is mistaking an exception for the rule. Why 
may not coal be formed out of an aqueous mixture as 
Well as solid crystals, and as gold, after the metal has 
disappeared, from the menstruum in which it had 
been dissolved. A cork is charred when surrounded 
with ice water, atid were an aqueous mixture so gal- 
vanised, that is, deprived of some of its elementary 
matter, as wood by fire, and a precipitate such as coal 
the consequence, wood and leaves involved in the 
mixture wouM be in a degree also charred, and these, 
as precipitation took place, would be included in the 
still humid precipitation. The colour made sensible 
by cofkl indicates, that the charring process has been 
concerned and the charred wood is proof the mixture, 
or what the coal has been formed from, has under- 
gone the like process. The different strata of coal 
indicate distinct precipitations; the shining glassy 
fiudture and total absence of ashes and all cindery 
appearance^ that fire is not concerned, or if so but 
very remotely. Nothing but precipitated matter 
could envelope a frill grown toad and become a per- 
fect mould of its body out of which there is no escape 
finr the animal and into the massy block it could not 
possibly have entered. Similar is the case with a bed 
of chalk and flint. A stratum of flint is frequently 
frmnd lying midway between the top and bottom of 
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a bed of chalk. Every nodule of the flint is closely 
encompassed with chalk as if the latter had been a 
matrix to the former : the chalk is a perfect cast of 
the flint, which implies the plastic state if not former 
fluidity of the chalk. These appearances are mani- 
fest indications of the two kinds of body having be^ 
simultaneously formed out of the elements of an 
aqueous mixture, promoted by the general cause and 
remote circumstances or effects taking place else- 
where, by which the mixture acquired or parted with 
elementary matter which caused some of the whole 
to be compressed together making flint and the re- 
mainder cohered as chalk ; were they the resolt of 
successive operations the flint or chalk would be 
forced to the bottom. 

The previous humid state, of bodies the most dense, 
is strongly evinced in the basaltic columns of which 
the giant's causeway consists. In which are exhilnted 
vertical columns of the densest texture regularly sided, 
each colunmconsisting of many separate parts resting 
on and fitted to each other as if by art, the anterior 
convexity of one answering precisely to the posterior 
concavity of the other adjoining part. The several 
superficial planes are what might possibly result from 
external pressure on a mass of mud-like matter oozed 
upwards by internal force from the earth the column 
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not being perfectly circular, not equally yielding or 
the pressure unequal, as is the case with the circular 
section of the stem of a succulent plant, particularly 
the balsam, which, as it loses its humidity becomes 
Squared or manynnded. The mud-like column in its 
ascent from the ground may be considered in a state 
skbilar to iMvened dough. Dough is leavened by the 
electric matter of yeast, which the expanding medium 
displaces in #ie oved and leaves the mass in the state 
of leavened bread. The leaten, of a column in the 
semi-sc^d state, being forced upwards, and accumu- 
lating from being unable to escape upwards, may be 
pressed int6^a''milliscus-shaped stratum of elementary 
matter, forming a separating stratum which by dividing 
the column pihnits the electric matter of the stratum 
escaping laterally. The interposed stratum not only 
causes the division of the column but promotes the 
conv^ty and concavity of the adjoining sur&ces. 
The whole taking place simultaneously leaves the 
column solidified, sided and, as it were, broken into 
several pieces. 

The foregoing idea admits of being extended to the 
formation of bodies composed of lamiiue such as 
crystftls and micanslate even the diamond, l)etween 
each of which most probably lies a stratum of electric 
matter. Beds of granite lying in strata have every 
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appearance of being anci^it preoipttations from 
aqueous mixtures : but the cause of their present in- 
clination must be referred to unknown oircumstanceB 
during their antediluvian IbrinatioiK Lesser bodies 
shew evident signs[of their former humid state in thsir 
various composition^ fossil iiielosuit»9i and incrusta- 
tions. Aerolites may be eonttdered salid bddi^ 
formed in tlie atmosphere instantaneoitii(ly« For tiie 
stages of formation we should look to ^le primitive 
state of matter which was the elementary and the 
more general formative states into which mutter en- 
ters : which appear to be from the elementary to the 
aeriform^ next the aqueous jHrodMtive of the seoai- 
solid, which becomes in time wholly solid and the 
solid at once from the aqueous as gold httti its aqueous 
soluti<m. It cannot be imag;itied ro^s afid moun- 
tains nor even the body of a planet, w^re formed soliil 
at once out of the aeriform state of mattet, bat rather 

m 

that the matter of each had been in an intermediate 
state between the elementary and solids which, of all 
others is the most conducive to formationa. As me- 
tals and earths are formed dining the oombustiofi of 
vegetable bodies the constituents of whi<^ have be^ 
derived ultimately from au*, so, aU terrestrial bodies 
may be considered as subsidii^ from the origiiial 
aqueous sphere into which the elements became pri- 
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mevally resolved. After this manner of planetary 
formation, it is more easy to conceive the formation 
than dissolution of a planet, and, without any good 
reason for the contrary, that new planets may be oc- 
casionally formeij^ On the whole, the Neptunean 
Theory seema the most natural as being more con- 
formable lath phenomena in general, particularly 
tbtse on the fargest scale. 



WATER 



THBRBis ev#py reason for coiuddering that water con- 
sists of acme portion of all the elements of matter. 
Five centuries^before the Christian era it was said 
by Anefiitfines, water is the parent of all things; 
meaning, there is no kind of body but what derives its 
elements frem water ; or, that wate|^ in its composi- 
tion includes elements similar to those of every other 
kind of body in Nature : which, upon strict investi- 
gation, will be found difficult to contradict, there 
being nothing to form bodies from but the common 
elements constituting the atmosphere to which the 
whole are again resolvable; and from atmospheric 
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air being convertible to water, the latter, it may be 
justly inferred, includes elementary matter of every 
kind. ^ 

Water J3 formed naturally in a variety of ways ; 
by art only from uniting oxygen and hydrogen gases. 
In the formation of steam from and its reduction to 
water, there is indisputable evidence contvulictory of 
the established opinion, that, of oxygen'and hydrogen 
only is water composed and into these only is it capa- 
ble of being resolved. 

Steam is not water : it is neither oxygen nor hy- 
drogen gas, nor is it a mixture of both or it would be 
subject to detonation. Steam is kas timi witter by 
the elementary matter the water, in being made to 
boil, loses in the direction of the fire ; aCul it contains 
the medium of space in quantity much great^ than 
the water whence its elements were forced. Water 
on the fire becomes de-electrised and aeqniras. the 
expanding medium ; as it approaches the boiling point 
the complemenl;4>f the sufficiently de-electrised por- 
tion is thrown over by the expanding medium, and 
the whole of the evolved elements together with the 
expanding medium constitute steam. The pressure 
of tlie expanding medium constitutes the force of 
steam, not heat. Steam is a perfectly transparent air 
as it issues from the spout of a tea-kettle and pernm- 
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nently such in an ignited cylinder. Some distance 
from the spout it becomes cloudy in consequence of 
the elementary matter it acquires from the air, the 
like of which an ignited cylinder has not to contribute. 
Steam is converted to water, not froni being condensed 
by cold, but from acquiring elementary matter similar 
to that of which when in the boiler whence it issued 
the Water was deprived by the fire. This matter 
steam acquires while passing thiy>ugh unignited tubes 
and becomes aqueous. To prevent access of this 
matter, notretain heat, the cylinder of the steam en- 
gine is enclosed within a similar cylinder, between the 
two there is confin^ air which does not acquire elec- 
tric matter from the outward cylinder as rapidly as it 
parts with it to the inner, hence air is said to be a 
non-conductor. And as the steam is nearly in a state 
of flow through the cylinder, what it does acquire is 
too trifling to lessen the force on the piston. 

Water is formed without uniting oxygen and hy- 
drogen gases, as when steam is let escape into the air. 
If steam be considered these gases in a state of mix- 
ture, it should become water on the application of 
flame, and in passing through an ignited tube should 
promote, not retard combustion ; when forced into a 
culinary fire it lessens ignition and injures if not de- 
stroys flame. 

2s 
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Water is formed naturally on the surfiu^es of bodies 
and found streaming down walls and wainscots und^ 
cover during a certain state of the atmosphere. This 
is not water deposited on the walls nor pfiecipitated 
from the air, neither is it humidity condensed by cold, 
but is water formed on the body : the body conbi- 
butes its electric atmosphere and the atmosphere the 
complement in elementary matter, which togeiher 
form the water ; without the gases oxygen and hy- 
drogen, hydrogen at least, being present; withoat 
detonation or other combining cause than atmospheric 
pressure. What is said of water held in solution in 
the air and becoming precipitated is a mistaken no- 
tion : to be so it could not be aqueous but aeriform : 
as well might coal after its combustion be eonndered 
in solution in the air. If the walls be previously de-eleo- 
trised by fire there is no water formed on them ; were 
water in the air the walls could not prevent it fidling 
on them and its evaporation would be sensibly known. 

Water is formed by the meeting of certain winds, 
from each contributing elementary matter necessary 
to constitute the aqueous state of matter. Neither 
of the winds contains rain, which could not have re- 
mained above unsupported ; neither of them is oxy- 
gen or hydrogen, there is no detonation, nor is it 
likely such gases could exist at the same height in 
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the atmosphere. It cannot be maintedned a cloud 
previously contained* unsupported, the vast quantity 
of water that proceeds from it and but gradually ; 
nor, that, of two meeting clouds one is oxygen the 
other hydrogen gas, much less that their intermixture 
is not dependent solely on the general pressure. 

Water is formed of misty days on our clothes une- 
qudUy ; those which involve in their rough sur&ces 
most electric matter, such as woollens, furs and bea- 
ver hats have most water formed on them. It is 
formed on the spider's web as on furs without the 
ga8e$ or detonation ; and copiously on the sides of 
mountains enveloped in clouded electric matter, the 
exhalement of which lessens the formation of water. 
It is not water that exhales into the air but its ele- 
ments in an aeriform state, which, if not subject to 
re-formation water must become extinct : still it can- 
not be in the air but in a fidUng state. 

Water is formed unequally on different bodies un- 
der equal circumstances in every respect but that 
some contribute to the air more electric matter than 
others ; when^ had it rained, they would have been 
wetted equally ; some of the number may at the same 
time have no water formed on them ; each according 
to the quantity of electric matter it contributes is more 
or less wet. A metallic or glass vessel containing 



230 WATSR. 

water just drawn from a well and however closely 
covered, b quickly bedewed on the outside even in 
the torrid irone, where the air cannot be considered 
so much as humid, owing to the water giving out 
electric matter through the sides of the vessel ta the 
air, which t<^ther become water. When the writer 
in the vessel ceases to give out electric timttef no 
more water is formed on the sur&ce and the sur&ce 
gradually becomes dry. Were the water a precipi- 
tation from the air, adjoining bodies also vrbtild be 
wetted at the same time: and the water ezo^ng 
through the sides of the covered vessel, is refuted by 
the cessation of external water even while the vessel 
remains almost full. Furs, wool and hair retain 
much electric matter ; metals little or none : the con- 
tents of the former prevent the passing through' them 
of the electric matter ; hence arises the idea they 
communicate heat to the body as well as of thbir beito<^ 
of a non-conducting nature : in being retainers of eleo 
trie matter which enters into the composition of water 
consists their fitness for hygrometric purposes,- and 
the unfitness of metals for the like in these being-n6n- 
retainers: still the hygrometer evinces nothitig of 
water in the air ; it shows the state of the air; whiBfth^ 
at the time it contribute of its elements mudh or 
little to the electric matter connected with th^ hair 
of the instrument. 
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tn Nature' water is formed as dew. Were dew 
condensed air or exhalation and precipitated . from 
the Atmosphere, all things beneath it shoold be op* 
vered with dew ; whereas on the same ground and at 
itm 9SLme Hme different bodies are differ^tly b^ 
de)^ed, . 9ome not at all. The leaves of pla^ have, 
some.wuch dew others none at the same tim$ ^ ^oa^^ 
baye, much, others none on the upper sur&ce:, thp^^ 
with, none at top may have much on the und^r . s|ir- 
&ce where dew could not fall. Were dew ^ exha* 
lation all nethermost surfaces of leaves, of the samq 
plant should be equally covered with it : the fitot 
however is some are perfectly dry while others have 
it on them in large drops. The phenomenon cannot 
be accounted for consistently by either condensed air 
or eidialations and only by water being formed on the 
side^ of the leaves possessed of much electric, mattcp: 
which goes towards the formation of the dew. 

Tbo. proposition of difficult solution hitherto^ ad- 
mits -of easy solution on the foregoing prindples^ 
why the dame plate of glass« coated at^ae side withtio 
foil^fhw much or no dew on it, under equal circumr 
stane^s^MCording to the side which is uppermost; o^» 
wJ^jff ^o plates of glass,, ojm isid^ of each, c^ateid y^t^^ 
foil, ahauldjoaUeotdew uneqmUlyythe o^ly^if^^^^^. 
being that the naked side of one and coated of the 
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other is uppermost at the same time : ia which case 
the glass svurface is covered with much dew while the 
metallie coating of the other remains comparatively 
dry. The coated side, when next the ground, ao^ 
quires much electric matter from the earth which it 
does not retain but parts with to the glass by which 
it is retained ; iD this the air contributes the comple- 
ment of the elements of water, and of these dew is 
formed. When, on the other hand, tiie glass side is 
next the ground, the electric matter it acquires is 
passed into the conducting foil, which from not being 
retained by the coating passes off into the air, so 
from there being nothing of electric matter on the 
foil for the air to contribute elementary matter to, 
there is no dew fbrmed on the uppermost or coated side. 
Water is frequently discovered in experimental 
operations most uaexpeetedly the two gases* not being 
present, sometimes neither. Sir Hxunphry Davy, that 
most acute experimenter, found ^* water suddenly ap- 
pear when th»e was nothiag present to wiiich it 
could be attributed if not to nitrc^a, which disap- 
peared simultaneously with the water appearing/' 
The difficulty is surmounted at once fay allowing ni- 
trogen^ which is but elementary matter, Uke. all other, 
of no essential property, to be a constltnait of water ; 
to it the other elements of water became insensibly 
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added during the experiment, water was formed and 
the nitrogen air of course ceased to be present. 

The humidity of the interior of the animal frame 
is doubtless formed similarly, to which may be added, 
much of the aqueous fluids constituting hydrocepha-> 
lus, dropsies generally, milk, the liquor pericardium, 
water of blisters and humidity of the lungs. In re- 
spiring on a body, sated superficially with electric 
matter, water is formed, not deposited, but not on an 
unsated body or one rendered deficient by fire. As 
well might the synovia be considered the food of the 
stomach secreted and deposited as the different liquids 
and moistiire of the body : the aliment in the stomaoli 
and air in the lungs supply, in part, elements towards 
the formation of the ^hole, of which the blood is 
perhaps the principal carrier. The stomach and its 
contents are as the galvanic trough and solution 
whence also the different organs of body acquire un- 
combined circulating electric matter that promotes 
humidity and minus-pressure eflEbdts. 'AH suoeulent 
fruits, some of which are: raised on the most arid soils, 
the water melon, cucumber and orange have 'their 
water formed similarly, notby due proportions of the 
two gases oxygen and hydrogen nor^by capillary as* 
a&kt from the earth of highly flavoured juiteis. 

It is not because some liquids are said to be sweet 
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others bitter, some acid others alkaline, that the 
whole are not water. All aqueoos fluids are but wa- 
ter plus or minus some of the elements of common 
water. Liquids considered as being possessed of the 
above qualities are water to which different elemen- 
tary substances have been added or from which some 
have been abstracted. Deducting the element or 
elements which make water, formed by compressing 
atmospheric ^r, acid or alkaline and pure water re- 
mains. The solution in the galvanic trough is evi- 
dently water plus something and is rendered nearer 
to pure water as it gives out at the wires currents of 
elementary matter. On these principles, founded on 
the homogeneity of matter, all manner of bodies, so- 
lid, fluid and aeriform are convertible to water, were 
it practicable to add to each that of which it is defi- 
cient or deduct what it has in excess of the consti- 
tuents of simple water. 

Water is formed by the uniting of oxygen and hy- 
drogen, because all the elements of water are included 
in these gases. Oxygen and hydrogen are the elements 
of water in two parcels, so when united necessarily 
form water. Each includes much of the medium of 
space or the volume of each could not be greater than 
that of the water whence they were obtained ; this 
medium both gases lose on becoming again in the 
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iqueous state. Supposing for an instant water 
posed of seven elements ; that, by art one 
3 known of effecting its decomposition, 
result consists of two gases one inclndiog 
jther three elements ; on re-uniting these 
result and we imagine each gas is a siagle 
Still of the whole any six and one, five and 
stud three would be productive of aneqoal 
The nature of the constituents o 
conceived from it being so positively 
gen and hydrogen are simple elementa. 
die case why is flame applied to 
to decompose one or both. As nei&ar 
is in water, and the water has 
constituents, evidently decompovtioL 
union and the union is not of the ^mmt i 
when dispossessed of the wiediniB ef 
the gases are indebted for their 
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that of these gases, then considered simple elements, 
only, is water consituted ; and that each is of a sim- 
ple uncompounded nature was said to be proved by 
their being again obtainable from the same water. 
Still in this decomposing operation the French chy- 
mist found other substances in addition prodtk^, 
and in the forming process, a residue of gas was dis- 
covered that appeared to be neither oxygen nor hy- 
drogen, \^hich he attributed to the impure nature of 
the bodies whence the original gases were obtained. 
It is also recorded that upon decomposing and recom- 
posing the rame water several times, the product and 
residue were still more varied and more differently 
complex in every instance : but as the quantity alto- 
gether of new formations was but small compared 
with the oxygen, hydrogen and water, and as the en- 
tire product equalled in weight that of the water de- 
composed, the foreign substances excited scarcely any 
attention, although from these apparent exceptions 
the rule is deducible. Stronger presumptive symptoms 
in confirmation subsequently presented of water con- 
sisting altogether in oxygen and hydrogen gases, upon 
it being ascertained the exact proportions of these 
airs in water and the necessity of uniting them grs- 
duaily, by which all complexity of product is obviated. 
In the first trials, symptoms of acidity and alkalinity 
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appeared, also muriatic and nitrous acid, together 
with nitrogen and carbonic acid gas. In the latter 
^nd present day experiments these anomalous pro- 
ductions are prevented. The rationale is, water 
consists of some portion of every element, and ac- 
cordingly as these are separated from water and re- 
united to form water, the product is oxygen and 
hydrogen only in the former and water only in the 
latter case ; but if the proceeding, in either instance, 
be informal or irregular, in addition to the general 
product new formations take place, and the elements 
of all such are constituents of oxygen and hydrogen, 
therefore of water. 

The more complex nature of water than the La- 
Yoiserean theory maintains is made evident by the 
experiments of Priestly. This indefatigable experi- 
menter says, the whole of a given quantity of water 
is convertible into air similar to atmospheric but 
nearer to nitrogen ; also, that the entire of a piece of 
ice may be converted to nitrogen gas. Modem dis- 
covery, by converting atmospheric air into water or 
43ome kind of aqueous fluid, verifies the whole of the 
foregoing and proves that the elements of nitrogen 
air are constituents of water. Similar to the air ob- 
tained by Priestly from water and ice, is that gene- 
rated in the steam engine cylinder, generally imagined 



238 WATER. 

iD be atmospheric air involved in the it^ter of the 
boiler, a circumstance in nowise likely^ partienkriy 
as the quantity is so great, and on the increase, as to 
require a distinct pump for its removal. Still there 
is neither nitrogen, hydrogen nor oxygen air or gas 
in water, but water includes elementary matter caps* 
ble, by subdivision, of forming the whole andaooord* 
ingly as the elements of water are set free is the 
gaseous product ; which is undeniable proof also of 
the homogeneity of matter. . 

Water is convertible into ioe as wood into oharcoRl 
which is not wood, neither is ice congealed water. 
Ice does not include all the elements of water, it is 
deficient of some which leaves it with an excess of 
others. 

To the labours of Priestly we are indebted for the 
theory of congelation. Priestly says, that, ^^ air purer 
than atmospheric is given out from water at the in- 
stant of congelation." And since his day by other 
experimenters, that the water at the negative galvanic 
wire-— which is the side parting with hydrogen, it* 
oxygen being evolved at the opposite^-^fireejees fimt: 
from which it is inferable oxygen is a hinderance 
against congelation. Then as air ^^ purer than at- 
mospheric" is obviously oxygen, as cong^elation takes 
place soonest at the side minus oxygen, and as con- 
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gelfttuHi IH retarded by adding to water ohymioal acids 
all of whiob contain much oxygen, together with the 
well known circumatance of &cilitating congelation 
liy agitating the water as if to shake oxygen out, it 
ia Qonelusive that the portion of crater congealed, 
that is, converted to ice, consists of the elements of 
watei: lesa its oxygen, wholly or in part. 
' The theory of congelation may be this : the state of 
the atmosphere being favourable for the removal of 
oxygen the pressure of the medium of space within 
the water throws it out, collapses the de^oxided 
elements, and at the same time expands the remain- 
ing water. 

Ice is not expanded during its being formed : as 
consisting principally of minor negative electric 
matter in excess it excludes the expanding medium, 
hsoa^ its ajtoms are under less interiul thab external 
preasure: it is the remaining water is etpanded. 
As de-oxiding the water takes place lihe medium of 
apace rushes in expands the water so as to elevate it 
in the vessel, and after having formed the ice ireceder, 
leaving the surface of the water considerably beneath 
the ice. If the ice be expanded so as to press it 
against the sides of the vessel, the force must be 
much inferior to that by which the wattf is expanded; 
for it frequently happens the l>ottom, beneath the 
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water, of an earthenware vessel, is blown out, not the 
sides on which the plate of ice is formed and remains 
firmly fixed : the fact is discoverable in any instance 
where the whole of the water is at once converted 
to ice. De-oxiding, collapsing the de-oxided elements 
and expanding the remaining water, include the 
whole of the congealing process. Cohering the 
complement of the de-oxided element and expanding 
the water are sinaultaneous and consequent on the 
de-oxidation which facilitates the entering of the 
expanding medium. 

Ice contains electric matter in excess, and but Uttle 
if any, of the oxi-electric element. When held to 
the fire it becomes de-electrised, not, however, 
throughout but at the sur&ce continually is the ex- 
cess reduced, and the remaimng of the de-electrised 
portion of elements then become again in the aqueons 
state. Ice-water, or that immediately formed firom 
ice, being deficient of oxygen and nearly sated with 
minor matter is at the minimuni of density ; it ac- 
quires density as it acquires oxygen, which removes 
it farther from congelation ; in this state its electric 
matter excludes the medium of space and from being 
under greater external pressure it becomes contracted 
up towards 42° by the scale. As it acquires more 
oxygen more of its electric matter becomes displaced, 
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the medium of space enters proportionally and it be- 
comes expanded. When placed on the fire it becomes 
further de-electrised and oxided like other bodies so 
circumstanced, and acquires continually up to 212^ the 
medium of space which expands it to the maximum 
in an open vessel. The maximum of density is not 
the maximum of oxidation, but that point where the 
water contains the minimum of the expanding medium. 
Quicksilver being more difficult of de-oxiding suffi- 
ciently continues fluid in water at the freezing point 
of water. When the thermometer is placed in water 
at 32^ the quicksilver acquires electric matter from 
the water which displaces the medium of expansion 
from the quicksilver and contraction, by external 
pressure, lessens the elevation. This going on while 
the water remains uncongealed, the fluid in the tube 
becomes lowered some degrees below the freezing 
poiiit of water. The same instant the water becomes 
congealed the thermometer rises and indicated 32^, 
the rise is erroneously considered the eflfectoffaeat 
given out by the water. The rise is produced by the 
quicksilver giving out to the water electric matter 
and acquiring the equal of the expanding medium : 
it is the equilibrium of electric matter taking place 
between the two fluids which promotes the rise. 
During the descent of the quicksilver the latter is 
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acquiring electric matter from the water which dis- 
places the expanding medium ; upon ice being formed 
the remaining water is left somewhat deficient of 
this matter and supplies its deficiency firom the qoiek- 
silver^ the loss of which is supplied by the expanding 
medium the force of which effects the rise to 32^. 
The change of firesh water to salt has heext effiscted 
most probably, as already stated, by the primeval water 
haying contributed some of its elements, one or MMj 
towards the formation of the solid earthy peurt of fiie 
globe and from having in this state acquired the 
oxygen of the central water made solid ice in coD8e» 
quence of being de^oxided. Hence to convert sslt 
into fresh water, the trial should conmt ia tddii^ 
that to the salt water which would contribule'eleDMii^ 
tary matter and become at Ae same' time oxidedlijf 
the water. Could any species of oliy be fbund to t^ 
feet these purposes, the desideratumi vroviA be obttdned 
least expensiyely, subsequent flltntioft might or nugbt 
not be requisite* 
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An air or gas is constituted of portions of certain of 
the general elements, involved in an excess of the 
medium of space beyond what is consistent with the 
state of fluidity. 

Airs are obtained from a body as steam from water ; 
by the body suffering de-electrisation whether in the 
medium of fire or any aqueous medium, and acquiring 
the expanding medium which forces their elementary 
matter out. This elementary matter together with the 
expanding medium constitute the newly formed air. 
No body contains as air or gas that which is obtained 
ihuswise from it : as little is gaseous oxygen, hydro- 
gen or steam in water as smoke in the substance of 
a candle or carbonic acid gas in carbonate of lime ; the 
whole when obtained are equally new formations. 

The atmosphere is said to consist of two gases, 
oxygen and hydrogen, but which is as erroneous as 
that a mixture of wine and water is two liquids. The 
atmosphere consists of the whole of the elements of 
matter remaining uncombined, therefore is capable of 
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subdivision into every kind of gas or air. Any num- 
ber of elements when mutually intermixed constitute 
a single gas or air. There may be as many gases in 
the same vessel as each maintains a different location, 
but mutual intermixture destroys the individuality of 
each. Oil, water and alcohol may exist distinctly in 
the same vessel as three fluids, but when intimately 
mixed the whole are but one fluid. The atmosphere 
is but a single air, as a sovereign is but one coin al- 
though containing gold equal in value \x^ four ert>wiis. 
It is neither oxygen nor nitrogen but a mixtioe of 
every gas. Forming atmospheric air by uniting ox- 
ygen and nitrogen is Uke re-forming water by uniting 
the gases into which water has been decomposed. 

All gases are compounds, for each includes the 
medium of space. The atmosphere may have origin, 
as already noticed, from being the residue of all flie 
elements after the planef was formed. Without some 
degree of atmosphere coeval with the sphere there 
could not be one now, the rise of exhalations depend- 
ing on the buoyancy of a pre-existing atmosphere. Of 
all airs atmospheric is probably the most compound. 

In consequence of a volume of atmospheric air 
having been divided into oxygen and nitrogen gases 
and because the like gases otherwise obtained when 
united form the same as atmospheric air, it has 
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been handed down from the days of Seheele that the 
atmosphere consists of a mixture of these gases. 
But as these do not exist unmixed as carbonic acid 
and hydrogen gases in the same vessel, and as there 
are not to the earth two concentric atmospheres, it 
is not the philosophic &ct that the atmosphere con- 
idals of two gases. The atmosphere is constituted of 
the el^Enents necessary to form all manner of airs, 
solids and fluids ; it is as the alphabet without a sin-* 
gle word yet capable of subdivision and arrangement 
so. as to compose the entire of a language. The like 
of its elemenlB belong to all manner of bodies and 
the whole become atmospheric air as the bodies be- 
eeme decomposed. 

While the origin of the atmosphere has remained 
unasked, how the air is maintained respirable during 
its eontinual deterimation has been frequently re- 
quired. Aecording to Piriestly it is kept in a retio- 
iGated stale by oxygen given out £rom the waters of 
the earth and the vegetable kingdonu By such partial 
etscmnstances and casualties none of the great provi- 
sions of Nature are supplied. Elementary matter 
does not aidxakt of deterioration : gases may be said 
to be deteriorated and rendered impure, but their 
elementary atoms are unalterable therefore incapable 
o£ being^deteriorated. Oxygen gas is not consumed by 
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combustion nor lost by respiration, it may, in both 
instances, be decomposed, its elements separated and 
afterwards re-combined otherwise so as to form airs 
unfit for combustion and respiration, but these cease 
to be such when decomposed and mixed in the great 
ocean of air. The fact is, that as matter is unalter- 
able and nothing lost, oxygen exists after respiratioii 
and combustion equally as before, but aftier these ope- 
rations the oxi-electric element becomes so differently 
combined as renders it inextricable for these purposes. 

That oxygen .air includes more or less of the ele- 
ments of nitrogen, is proved by the experiments of 
the great Priestly. Already, on his authority, it has 
been shown, that nitrogen air is obtained firom the de- 
composition of water and nothing else firom the de- 
composition of ice; water is formed firom com- 
pressing atmospheric air; therefore the elements 
of nitrogen are included not only in water but in one 
or other, if not both, oxygen and hydrogen which 
include the whole of the elements of water. 

That nitrogen air is included in oxygen gas is made 
manifest in their mutual intermixture. Nitrogen and 
oxygen when united are but one air, atmospheric, and 
although of unequal specific densities they become 
mutually intermixed. If oxygen be inspired an equal 
in volume or weight of nitrogen is expired. Nitrogen 
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air is indispensable to respiration or we should not 
have been surrounded with an ocean of such air. 
That which during respiration the blood acquires is 
not oxgen air ; air cannot permeate the membrane of 
the lungs ; it consists in a single electric element, the 
oxi-electric. Oxygen or atmospheric air being in- 
spired and de-oxided by the blood nitrogen is expired. 
The lungs being impervious to air, and air in the 
blood destructive to vitaUty, it is conclusive the in- 
spired air, whether atmospheric or oxygen, gives out 
to the blood a highly rare element, which is that to 
which nitrogen is indebted for being respirable. From 
which it may be inferred that atmospheric air is ni- 
trogen including a certain portion of the oxi-electric 
element and oxygen is nitrogen saturated with this 
element. AH airs being but atoms, all chymical and 
essential qualities fictitious, there can be no difference 
between airs or gases but what relates to the more or 
less of the general elements of differently sized atoms 
of which they are constituted. 

The invaluable experiments of Priestly in proof, 
are these : he confined oxygen air and venal blood 
in the same bladder, the former became nitrogen the 
latter similar to arterial blood. He confined nitrogen 
with arterial blood in a bladder, the former became 
respirable the latter similar to venal blood. He sur- 
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roanded a wet bladder containing venal blood with 
oxygen, the latter became deteriorated and similar 
to atmospheric air, the Uood resembled arterial. 
He surrounded another wet bladder containing arte- 
rial blood with nitrogen which became respiraUe the 
blood lived. From which and breathing bdsig de- 
ciding oxygen, that nitrogen is included in oxygea 
remains indisputably true: and from oxygiesx being 
de-oxided, nitrogen oxided by Mood in. a bladder 
through which, air ca«no4l fiofis, it is equally certain 
that that wHch makes nitrog^i^ resptrable and con- 
verts it to pxygen is a highly rare element^ and hence 
it is that blood is oxided in the lungs> which are im- 
pervious to air and not increased in wei^bt. by what 
ccmverts it firom venal to arterial blood. By aMng 
nitrogen to. oxygen the osirelectric element is in part 
deducted from the latter, added to or dispefBedthrough 
the former and atmospheric air is the rcsdlt^ which 
when deprived of the oxi^lectric ekment nothing 
remains but nitrogen. Then if the entire of what 
makes nitrogen atmospheric air be deducted from 
oxygen there remains also nothing but nitrc^n. 
These^ with Priestly 's proof experiments^ show the 
compound nature of oxygen and wherein consists its 
constituents. 

On these principles may be explained the pfaeno- 



AIRS. 249 

menon of gaseous ammonia containing oxygen, but 
which is not obtainable by decomposition of the al- 
kaline air, the product being but nitrogen and hydro- 
gen, which, when re-united do not make gaseous 
ammonia. By tests it is discovered there is oxygen 
in the gas, yet its loss is not discoverable in the weight 
of the gases obtained after decomposition, therefore 
the oxygen is not oxygen gas but consists in the oxi- 
electric element of oxygen gas. 

Gaseous ammonia is not formed by adding to ni- 
trogen and hydrogen oxygen gas ; Priestly says one 
or the other must be in the nascent state. By which 
it maybe understood, that,* only while one or other of 
the gases is forming is there oppoi*tunity, that is, in- 
terstices, for the oxygen element to enter ; as if the 
atoms of the oxi-electric element, under such circum- 
stances, made interstices for themiielves such as do 
not exist between the atoms of formed nitrogen and 
hydrogen: that when oxygen and hydrogen are 
united the atoms of the latter enter the interstices of 
the former and displace from them the imponderable 
oxygen atoms but which in the nascent state retain 
their situation. 

Symptoms of oxidation frequently preseirt with- 
out oxygen gas being present and without the oxided 
substance acquiring Aveight. Priestly made known 
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the oxidation of leaf gold in ice-water. Electric 
currents from the machine, battery and pile oxide a- 
milarly ; also, beyond the red in the prismatic spec- 
trum substances show agns of oxidation without 
increase of weight ; which implies, that, in all such 
cases oxidation is e£Eected by the ozi-electric ele- 
ment unconnected with the mtrogen that beloi^ to 
ponderable oxygen gas. To which may be added, 
that as unrespirable nitrogen gas is never fonnd in 
Nature, and by art only obtained from the de-oxided 
air or by decompo^ng different bodies, it is inferable 
hence, that, the interstices of its atoms are so pecu- 
liarly and wisely adapted aa recipients for the atoms 
of the respirable element that the nitrc^en iota>- 
stices cannot exist unoccupied by the atoms of tbe 
oxi-electric element. Animal matter is considered 
the most prolific source of nitrogen, although that 
which makes nitrogen oxygen gas is constantly re- 
ceived into the animal frame. But as the nitrogen 
of animal matter is part of the body itself and as the 
oxygen element is, after a manner, in a state of flow 
into and transpiration from the body— -which is'im- 
plied by it being endlessly inspired — it has no means 
of combining with the nitrogen or grosser element of 
the animal organs. It is in fact a minus-pressure 
means for promoting that unequal pressure on the 
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nor hydrogen in oxygen. The grosser or nitrogen 
element belongs to the oxygen. Hydrogen inay be said 
to consist of the minor elements of the water and when 
de-electrised by fire and having acquired the ozi- 
electric element exist as flame. What is said of an. 
acidifying principle has been imputed to both oxygen 
and hydrogen. It should however be held in mind, 
there is nothing acid in Nature, matter, is not add 
and cannot make bodies be that which it neither is mx 
to which it can be converted. Acidity therefore is: 
not a quality of either oxygen or hydr<^en nor a 
physical agent, it is a sensation only. Of nitrogen it 
may be said, its negative nature, or, chymically speak- 
ing, negative properties, evince that it consists of 
mere atomic substance of inactive essence, which is 
the case with the atoms of every other gas and with 
those of the entire of matter. The azotio nature of 
nitrogen may consist in this kind of gas de-oxiding 
the blood in the lungs, which must ultimately cauge 
the circulatioato cease. The air in such case may 
not be oxygen which is expired, owing to the admix* 
turo, of elementary matter given out at every, expi- 
ration. *^ 

Carburetted hydrogen gas is obtained by de-eleo- 
trising coal in the medium of fire ; the gas becomes 
forced out by the medium of space much of which it 
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ae^uires. From the volume of the gas and altered 
ktate 6f the coal it is manifest the gas is a new for- 
mation at the expense of the coal, and not previously 
included within the ci3al in the gaseous state. To 
cotavert this gas to flame it must be deprived of some 
of its elements, which is efiected by flame; and that 
in so doing the gasis not heated is evident, from there 
l)eiiig no flame even in the ignited retort while full of 
gas, nor in the gasometer were it also ignited. Were 
heat the producing cans^ of the gas there is no reason 
why flame should not flow from the retort and not gas. 
Were heat the cause of the enlai^d volume it should 
escape, when the gas has remained in the gasometer, 
through the gasometer. Were heat the air-expanding 
<^use, when oxygen and hydrogen gases are detonated 
there should be an immense quantity of heat set free, 
in consequence of their volume being reduced to 
nearly the two thousandth part of the entire volume ; 
nothing of which being the case, only to the medium 
of space being a constituent of these, and every other 
gas, can the difierence of volume between the gas and 
the body giving out elementary matter that becomes 
gas be attributed. 

Carbonic acid gas, from its superior weight, may 
be considered as constituted principally of the grosser 
element ; some minor elementary matter in its com- 



ppsitiQn m^as U diffi^r^t firow ni^^^gpn, md Uie 
maiiQer tlie portion pf ijui wygen alemmt w involv^ 

in thq interiitices of the wbole iqw^^ 
Oxygen gfi3 mid from Ati«0Bphf^ nir. 

Tb? carbon (^ 4)ie oby vu«t; » « i|Q»e»tity IP tfa*- 
ture. TheterinsbouUbecp90lMdtpt|iora9t»M^^ 

UunpUai^ inid impiilpM>le tiq4«nw »<i4 if sMve i^pUi- 

fable ihw> tin^t of clHffpoal. C)imN0b1 of ftuiMli id 
pap«r and Unen epntntatad with t)M«ban^ gf woods 
libows atpnoe the ipcowist^^qpy 19 nwking elwwil 

a gw^ appeUntion tp ppt pnly ^ycory ibing <4iiune«d 
bnt ciever^l oinular 9ub«twica« ptbvrwifip fimmcL 



MOTION. 



it hu hoen aaid by no less autliority than Ougald 
Stuart, ^^ as tbare aan be nothing more evident than 
that motion, however long oontinued, is the imme* 
diate and only efSeet produced on a body by impulsive 
force, even but momentarily applied, it would evince 
the greatoBt ignorance to dispute the proposition." 
But this most positively asserted proposition is not 
only deniable on rational grounds but refuted by ad- 
mitted prindiples, and it will be fowid eventually the 
ignorance lies in being so indifferent to the simple 
fiifit, that of continiied motion after impulse being 
effioct greater than cause or effect without any cause* 
It is a strange and most unphilosophic notion, that 
of the earth continuing in rnoAion from the projectile 
force applied to or '^ coice impressed on it" not less 
than six thousand years since, not since renewed, 
and capable of perpetuating it without fhrther im- 
pulse, which iaan effect that admits of no comparison 
with its cause, yet effect is necessarily equal to the 
cause. 
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It is also said that motion is indefinable from being 
a simple idea, whereas it is not an idea but an abso- 
lute physical effect, it is matter put into a moving 
state. The knowledge we have of motion is ideal, 
still the idea is not that which is in motion. The 
body in motion promotes the sensation of colour, 
and in consequence of the visual pressure, productive 
of the sensation, as it were passing oyer conti- 
guous parts of the retina in succession, makes it be 
imagined the sensation, which is supposed to be the 
body itself, is in motion. 

Motion is indefinable from being nothing separately 
existing, nothing distinct from the body vf hich is in 
motion ; it is but the changeable locality of the body 
while the body is not allowed to remain where it is. 
To him who had no sense-promoted knowledge of 
motion the description should include caiuse, patient 
and effect, somewhat thus : a body being forcibly 
struck is driven out of its resting place to some other 
at a distance and during the transfer from place to 
place it is in that peculiar unsettled state named 
motion. 

According to Newton, a body is indifferent to its 
state whether at rest or in motion. This none can 
deny of brute inert matter, the contrary implies sen- 
sible inclination, nothing of which belongs to a mass 
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of insensible atoms. Yet he maintains, a body endea- 
vours, perseveres to keep itself in its present state of 
re^t or of motion in consequence of its inertia, which 
enables it to resist being moved out of rest and to 
forcibly oppose being put out of motion. But what 
can inertia do : the mere term implies that something' 
else promotes the resistance a body presents against' 
being lifted from the ground and moved through the 
air ; and from impulse being indispensable towards 
promoting motion it is obvious, that the force, in 
whatever it may consist, is what resists, not the 
body itself while in motion, which cannot be of 
itself an instant of time in motion. Newton had no 
idea that impulse must be as constantly continued a$; 
there is motion, which is no more than effect having, 
its equal for cause. A body possesses no choice, is 
endowed with no endeavouring or persevering means 
in regard to its condition of rest or motion, it is the 
mere patient of circumstances foreign to itself. When 
it resists a lifting or stopping force it is made by la. 
foreign cause to resist. The general pressure makes, 
it resist that which opposes its motion. Inertia being 
an ^' innate force *' is evidently a contradiction in terms. 
Perhaps no greater absurdity or blunder can be more 
tritely expressed than that of vis inertia^ although 
Newtonian therefore universally adopted; it is, 
force in that which has no force. 
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It might be said, from repeated intances in both 
pbysical and moral philosophy, the ear being satisfied 
satisfies the anderstanding, or so many well rounded 
periods and trite sayings could not, most inconside- 
rately, be received a& troths and traiamis ; such as, 
the atmoi^bere partakes of the motion of the eartb; 
tendeney of a body to remain at rest ; perscsverance 
to Gontinne in motion, and, for ever and ever. 

The atmosphere'^s motion with the earth has the 
same cause as that of deseendmg motion. What 
tendency does a stone on thegromxd evince to remam 
at rest ; tsike away this snpposed tendency ^te stone 
remains without it eqnaRy at rest : rest is no effect, 
therefore requires no cause for it» contSfmiance, it is 
the result of a former effect. As a body is left tftere 
it must remain until disturbed by cause* fkirmga to 
itseHl Tendency to r^nain^ at test implies not only 
resistance against being in motion but motron natmal 
ta bodies, but as motion depends on impulse it is not 
natural to matter, therefore Ae* centrary or rest is 
ibe natural ccmdittdir of matter and bodies, which 
dispenses wholly with this seH^tendency by flie innafis 
force Gfiwer&t. There is as Dttle self-perseverance 
or tendlency possessed by a body to keep itself in 
™*llfon as at rest. An inert mass of matter acting, 
evidently implies its acting is the effect of something 
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in a stiiie of force causing it to act. That which 
cannot of itself resist being pnt into motion, which 
cannot change its place of itself, nor keep changing 
its place but by foreign assistance, has no resisting 
means in itself against being put out of motion, which 
implies that the physical means acting on it the whole 
time it is in motion are that which causes the resis- 
tance not the body or its motion. 

A {nrojectile vertically impelled shows, by ceasing 
to ascend, and by returning to the ground, its want of 
tendency to continue in the state of motion. All re- 
sistance has been overcome by impulse or there could 
be no ascent, the body moves with a force the excess 
of impulse above all resistance, and resistance is less 
and less the whole of the ascent, yet the body ceases 
to ascend, comes to rest in the air for an instant and 
eventually becomes |Nrecipitated. Iteannot be main- 
tained the body possesses' tendency to change its 
direction while in motion. Were bodies possessed of 
any such ^'^ perseverii^'* property to keep in motion^ 
all bodies onoe projected would remain indisorimi- 
nately in motion. Hence, self-tendiency, endeavour 
and perseverance to KioBain at rest and continue in 
motion, are manifestly but assnmed properties of bo- 
dies and misleading expressions which greatly serve 

to leave the true cause of all motion, the general 
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pressure, more and more out of sight and to reconcile 
the anomaly of motion being greater than impulse, 
which is effect much greater than that by which it is 
effected and in the excess so much uncaused effect. 
Another reason assigned for motion without im- 
pulse — all motion when impulse has ceased being 
motion without impulse— is, that as a body while in 
motion cannot put an end, of itself, to its motion, 
hence this is sufficient cause for it being, without con- 
stant impulse, in motion. In exemplification it is 
advanced, that, as the motion of a body on a plane is 
less retarded by sand than gravel and still less by the 
plane without sand, so were all Motion by the plane 
got rid of and the plane interminable, the body would 
continue for ever in motion. What is there, it is 
asked, to stop it, it cannot stop itself and all impedi- 
ments against its motion are away. The true ques- 
tion is what makes it go on : of itself it cannot proceed, 
therefore it must be moved by foreign aid to make it 
proceed and to the last instant of its motion as well 
as from the first, therefore throughout the whole it 
must be acted on impulsively. The absence and re- 
moval of lets andhinderances are no impelling cause. 
The absence of air in the torricellean tube is not cause 
for the quicksilver ascending; nor is the removal of 
disease the cause of vitality. A body pressed equally 
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on all sides must be at rest, but the removal of all 
pressure does not put it into the contrary state. A 
man does not Ml to the ground from a precipice be- 
cause he cannot stop himself; during the fall there 
must be an impelling, cause, which acts on him not 
only. the entire of the descent but more and more 
continually to accelerate his motion. So, likewise, were 
there no constantly impelling cause the body could 
not possibly proceed along the plane ; the removal of 
hinderance . gives no continued impetus to the body, 
without which it must be out of motion, and which is 
only to be given by the physical cause continually 
impelling the body. Sir Isaac says, ** if a body, from 
impulse once impressed, can afterwards move the 
shortest conceivable distance through empty space, I 
do not conceive why it should not continue for ever 
in motion. '' If the body could move even an inch after 
impulse, but which is unimpelled motion, doubtless 
it would do so for. ever, but as this is self-motion 
there can be nothing less possible. ^ As a body cannot 
move itself, so, when there is no physical impelling 
cause there can be no effec^ or motion^ In fact it is 
as impossible to send a body through any portion of 
empty space, as a feather through a mountain of ada- 
mant, from there being no cause, in empty space 
either to produce or continue motion. So that from 
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taking away all reustance being no oann of motioD, 
without an impelling cause there can be no impnkive, 
effect, that is, motion^ on the plane* 

The idea of motion being any thing of a communi- 
cable nature which one body receiYes that another 
has parted with, is obviously erroneooa. A body 
may be impelled against another at rest and oome to 
rest itself upon impact taking place, leaving the body 
struck in motion : still this is neither communicatioo 
nor transfer of motion^ inasmuch as the motion, that 
is, the moving condition of the struck body was not 
previously the motion or moving state of the body by 
which it had been struck. In other words the chang* 
ing of place of one body could never have been or 
ever become the changing of place of a different body, 
any more than the spinning of a boy's top coold have 
been the spinning of a different top transfened from 
one to the other. Motion may be propagated along 
a series of interlocked wheels without tranrfer of any 
thing from wheel to wheel. Being identical with that 
which is in a moving state, motion or the moving 
state of a body is nothii^ that may be transferred or 
communicated. A body parting with its motimi to 
another^ is but a mode of expression, stating, that the 
body has come to rest by putting ano^bwinto motion. 
The striking body has come to rest solely beeause it 
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has ceased to be impelled and the other in in motion 
by reason of it being impelled although not senidbly 
impelled. A body can as soon commnnicate to another 
its momentum as its motion. Not less irrational is 
the oommunioation of foree from body to body, with- 
out diowing that force is something distinct from a 
body in a state of force. Force being nothing a body 
hm to part with, is nothing for a different body to re- 
ceive : <be contrary is, a body acquiring another bo- 
dy^ forcible state, which, ihmi force being identteal 
with that which is in motion, amounts to making the 
same of different fliii^ therefore an cedent dbsnrdity. 
Motion and forc^ being the elements of mottentutti, 
which include body, their transfer implies the trans- 
fer of body into body, the unreasonableness of which 
establishes the unreasonableness of the theory of 
eommunieation of force. Hence as the struck body 
raedves tieither the motion nor force of the one by 
which it is struck yet becomes in motion, it is ob- 
viously impelled by some insensibly impelling cause. 
From the foregoing exposition of tiie adopted ojpi-* 
mens respectii^ motion and communication of motion, 
it nmst appear evident there is no foundation in rea- 
MA for what is advanced m the cause of accelerated 
mfOiion. Effects of motion, it is said, accumulate in 
the fiilling body and increase !ts motion, fiut what 
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are these effiocts? Hie moving of ft body is nothing 
of an aocnmulating nature; nx is it reasonable that 
effects of any kind could produce their like in an m- 
creasing ratio and much beyond their cause. A body 
impelled vertically becomes afterwards impelled 
downward ; whence, it may be asked,is this contrary 
impelling force derived? The body had ceased 
ascending, it possesses in itself no contrary or des- 
cending force, and the force which precipitates it 
through the first portion of space cannot make it 
double its velocity in the second, much less can the 
velocity or effect double itself. According to all 
opinions ancient and modem of motion, if the cause 
be equable so should its effects : a body floating on 
an equally flowing stream is only equably moved. 
The cause is not the body, neither is its force nor the 
effect on the body capable of increasing itself. The 
planets evince nothing of accelerated motion : their 
constant motion is productive of no accumulating 
effects productive of increase of velocity. The fiict 
is, there is no way of accounting for accelerated mo- 
tion on the principle of the body's motion and force 
increasing its motion and force, nor otherwise than 

on that of increasing impulse. Still the cause itself 

• 

IS not accelerated or a body could not commence 
*^*lhig at the minimum of velocity no matter how 
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high or low its fall commencecL An equable force 
can produce only equable motion, an accelerated force 
has no minimum of effect but at the very commence- 
ment of the force which may be considered the utmost 
limit of the atmosphere. So from a body commencing 
its fUl with the minimum, wherever it may &11 from, 
it is manifest the cause is not accelerated but equable, 
and hence it is inferable that the body itself, in its 
physic^ state, is changeable, by which it becomes 
more axid more impelled during its descent by the 
same equably impelling cause, which will be made 
appear is most probably the &ct. 
. A body cannot be put out of rest into motion unless 
it is impelled : impulse is indispensable. But what 
does impulse do to make the body continue in motion 
after the sensibly impelUng cause has ceased to act 
on it This cause can move the body no longer than 
it immediately acts on the body itself. Gunpowder, 
the hand, steam or mechanical means cease to act on 
the body beyond its own extent, yet by such previous 
means the body proceeds much ferther through the 
air. By the previous impulse the atmosphere is not 
made to press less on front or more on the rear of the 
body ; the body cannot go on of itself from giving it- 
self force, nor from no immediately impelling cause : 
it cannot carry in itself that which carries it thrpugh 
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the air and the eflFect is greater than the first impel- 
ling cause. From the whole of these cireiimstanoeB it 
is obvious the body must be impelled through the air by 
some insensibly impelling cause. Being in motionit is 
evident the body is under unequal pressure on oppottte 
sides: it is under greater pressure on the side of im* 
pulse and less on that in the direction of motioB. 
Still there is nothing of unequal pressure evinced in 
any of the sensible means of impulse applied. The 
general pressure is unalterable by the previcMis im- 
pulse, yet the previous impulse is the jNnomotiiig 
means by which the unequal pressure productive of 
motion is efiected. From these premises there re- 
nudns but the alternative, that, the previous impulse 
may effect some physical i^iange in the body itself by 
which it becomes under unequal pressuroi and from 
beii^ so, is carried from the first impelfing cause by 
the common medium of pressure, which is the insen- 
sibly impelling cause in every instance. 

A stone thrown upwards from the hand is similBrly 
circumstanced to a cork pressed upwards by water 
and to a baloon by the atmosphere. The equilibrium 
of pressure on the stone has been subverted and io 
the previous or sensible impulse only can we look for 
this being effected. Hence were we certain wherein 
consists the physical change the body undergoes by 
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the previous impulse, which leaves it under greater 
pressure on its rear than front and thereby promotes 
its subsequent motion, in the pressure of the medium 
of spi^oe we have an insensibly impelling cause in 
every direction. That such cause every where exists 
is evident, from motion depending on its equal of im- 
pulse and all motion requiring but the same common 
cause. And that the medium of space is the cause of 
all terrestrial motioo^is inferable^ from motion univer^ 
saUy being but a common effect dependent on im- 
pulsive pressure and the planets having but this 
medium to maintain and perpetuate their motion 
through the regions of space. ' 

It has been shown that all bodies contain free 
electric matter which is rtoiovable without injury to 
tb^ general texture; that, until this matter be re- 
moved the medium of space cannot enter and produce 
expannicm: and, that, by it preventing expansion it 
lessens the effects of the general pressure. This free 
electric matter therefore is a miuus-pi^essure means. 
From these principles the cause of continuous motion 
isdedueible. 

A' body that possessed no minus-pressure matter 
Would be under a certaia degi'ee of pr^sure on all 
sides ; if afterwards possessed of it, it is then under a 
less degree of pressmre. Were it possessed of it on 

2y 
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one side only, it would be under unequal pressure on 
opposite sides, the deficient side would be under 
greater pressure than the opposite sated side. Under 
these circumstances the state of rest must be dis- 
turbed the body must be put in motion, and, during 
their continuance, kept in a moving state. 

Impulse is indispensable towards promoting motion. 
Still the immediate effect of the previous impulse on 
the body, whereby the motion is made continuous, is 
not the continuous motion^ mere temporary impulse 
could not possibly produce this excess of effect. Tjbe 
body by this finite cause could be in ^ motion only as 
far and as long as by it it is moved. 

Three distinct effects are produced almost at the 
same instant from the velocity the body is put into 
while in contact with the first impelling cause. The 
body becomes de-electrised in its rear ; it acquires 
the medium of space in the vacated part, and, by the 
greater pressure of the same medium on the rear than 
firont, the motion of the body is impulsively continued 
after the sensible impulse has ceased. 

A stone, impelled by the hand, leaves behind it in 
the air a portion of its minus-pressure matter, owing 
to the velocity of the hand, the first impelling cause, 
and to the momentum of the minor elementary mat- 
ter being less, during the previous impulse, than that 
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of the stone. The rear of the stone it is which be- 
comes de-electrised, the front retains its minus-pres- 
sure matter. Hence the front is under less pressure 
than the rear. The medium of space immediately 
enters the de-ekctrised rear and in quantity propor- 
tional to the de-electrisation, which is proportional 
to the force of the previous impulse. The pressure 
of the medium of space thuswise increased on the 
rear« it is, which Whips the stone out of the hand and 
impels it, l^ond the original impelling means, 
tl|rough the air. 

The previous impulse, in every instance of projec- 
tile motion, causes minus-pressure matter to vacate 
as it were, the rear of the body, its velocity being less 
during impulse than the velocity given to the body 
by the first impelling cause. - Nothing else than de- 
electrising the rear, causing it to lose from that side 
minus-pressure matter so as to leave the body under 
unequal pressure, can be conceived, to constitute the 
immediate efiect^f giving the body the previous 
temporary impulse. Were dust on the body it would 
vacate the rear first, during the previous impulse : were 
a loose thread attached to the body it would follow in 
the rear of motion and did the thread break it would be 
left behind. The front can never be deficient of minus- 
pressure matter ; it may even be said, the minus^pres- 
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sure matter in front cannot vacate its place, for even 
were the body revolving round its axis in the air, the 
front or side facing the direction of motion is kept 
constantly sated with minus^essure matter which 
it rneet^ in the utmosphere during the whole of the 
trajectory. 

A stone on the ground is at rest and is sated with 
minus-pressure matter which excludes propox^tionally 
the medium of space cmt force. Tb cause it to ascend 
into the air it must be impulsively moved, which im- 
pulse moves it no farther than the sensiUe cause ex- 
tends, some other cause must move it farther or 
beyond this cause. The stone hais no cause put into 
it by the first impelling means^- The motion and state 
offeree it is put into are but effects {nrodueed by the 
previous impulse: these can neither generate the 
like effects on nor impel the body, impulse must 
precede, motion succeeds and is the measure of im- 
pulse ; aud as a body is'perfectly passive with respect 
to it being moved, it is conclusive4ts motion through 
the air is effiscted by impulsive means the whole of 
the motion, which can only be by the medium of 
pressure acting more forcibly oa the rear than front. 
To promote this state of unequal pressure there is 
nothing, in the first instance, concerned but the pre- 
vious impulse, which can efiect nothing but partial 
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de-electrisation of the body, which, from leaving the 
body under unequal pressure on the opposite sides 
leaves it the patient of the medium of space by which 
its motion is continued after it has ceased to be in 
contact with the first impelling cause. 

A body while at rest being 'teted with minus-pres- 
sure matter, and partially de-eleoirised whf n in mo- 
tion, and from its motioil being on the deeline from 
the beginning, it follows that the decline^nd total 
cessation Of yiotion^^are in consequence of the body, 
during'its motion through the air, acquiring gradually 
its natural quantity of minusf-pressure matter, which 
as gradually displaces from the r^r all excess of the 
medium of space or pressure, sa^wlfen sated equally 
on all sides the equiHbriunkof [Hressure is restored 
and the body ceases to be moved. It Is the impelling 
cause gradually lessening, mafces motion on the de^ 
cline from, the instant the previous impulse has ceased, 
not resistance of the atmosphere. According to the 
medium through wl||rhabody is impelled, it acquires 
the displacing minus-pressure matter in its rear more 
or less rapidly and in the same time is deprived of 
the impelling medium in the Uke proportion. 

On the foregoing principle it is manifest impulse 
is as constant as motion : the maximum of velocity 
is during the maximum of the previous impulse and 
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and the cessation of motion is owing to the cessation 
of impulse. 

Descending motion being accelerated while motion 
in every other direction is retarded, and from a body 
being unable of itself to &11 much less give increased 
impulse to itself, it wonld appear, that, the impelling 
cause is in motion .in the direction of what it accele- 
rates; which is also inferable from it being much 
more difficult to move or Uft the same body from the 
ground than put it into motion horizoi^aUy* 

Equable horizontal impulse of moderate force and 
however long continued, being unproductive of acce- 
lerated motion, and as a body at every height com- 
mences its fall at the minimum of motion, it is not 
altogether to the impelling means we are to look 
for the cause of accelerated effects, but also to the de- 
electrising of the body in its rear more and more 
during it being precipitated. Horizontal motion is 
retarded from the beginning in consequence of re- 
turning minus-pressure matter displacing the impel- 
ling cause ; hence it is inferable that in descending 
motion the contrary procedure, or, de-electrisation, 
takes place the whole of the descent, by which 
minus pressure matter is constantly vacating and 
additional increments of the medium of space are con- 
tinually entering the rear of the body the increasing 
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force of which latter makes the velocity be accelerated. 
Not only is descending motion accelerated, and the 
only which is so, but it indicates that impulse is in the 
direction tending towards the earth's centre. Pre- 
mising then, tliat, every physical effect deducible from 
pressure^ motion and position not only arises out of 
the general order but is subservient to its continuance, 
the following may be advanced as the probable cause 
of descending motion and various other phenomena. 



HYPOTHESIS. 

Gfintripelal Flow. 

In consequence of the several different motidis of the 
earth, the pressure of the medium of space is less at 
the axis or centre of motion than on the sur&ce of 
the globe ; which is productive of the flow of the 
medium of space along the axis to and from the poles 
and a consequent centripetal influx of the same me- 
dium through the atmosphere and surface of the earth 
to the axis. 

To a flow of this kind the following phenomena 
may be referred — the atmosphere having weight and 
being retained to the earth during the whole of the 
various motions of the earth. Bodies being ponder- 



274 EnrFOTHEsis. 

able, their Ml centripetal and their motion accele- 
rated. Horizontal and vertical motion, from being 
opposed by the centripetal flow, retarded. Electric 
matter prodoctiTe of minus-pressure visual effects 
forcibly escaping boreales-like at the poles. The 
direction of the compass-needle indicative of the polar 
efBux of the centripetil flow. 



PRINCIPLES OF MOTION. 



I.— -Impulse is indispensable to fhe continuance 
equally as commencement of motion. 

II. — Matter being inert a body can neither impel 
itself nor keep itself in motion. 

III. — ^The motion and force of a body, from being 
effects of impulse, cannot continue motion much less 
increase the velocity of a body. 

lY.-^Tbe impelling cause must be something fo- 
reign to the body impelled and in contact with it the 
whole of its motion. 

Y.— Impulsive pressure, applied unequally on a 
body, is productive of motion the whole of its conti- 
nuance, but where it ends motion ceases. 

YI. — A body moving through the air is under un- 
equal pressure on opposite sides. 

3z 
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VII. — ^The medium of space is the continuously 
impelling cause. 

VIII. — ^The sensible, or previous impulse, causes 
the projectile to lose minus-pressure matter from its 
rear, which leaves the body under unequal pressure 
by the medium of space. 

IX.— -As the projected body acquires minus-pres- 
sure matter in its rear, the unequal pressure it is under 
becomes reduced and the motion lessened : when the 
rear becomes sated, the pressure is equal on all parts 
of the body, impulse is at end and the body at rest. 

X. — ^The centripetal-flow causes decending motion. 
It de-electrises the rear of the body more and more 
during the entire of the fall, which increases impulsive 
pressure in the same proportion and causes the descent 
to be accelerated. 



MOTION. 



Horizontal Motion. — Fig. 25. a is designed to 
represent a body at rest sated with or possessed of its 
natural quantity of minus-pressure matter, previously 
to it being impelled horizontally through the air by 
any species of meGhanically applied force. B the 
same body after having been impelled from A to b, 
that is, as &r as the first impelling cause extends. 
c the de-electrised rear of A when at B, d the froiit 
possessed of its natural quantity of minus-pressure 
matter. E shows, in the outwardly converged dots, the 
minus-pressure matter left behind. The parallel lines 
at F represent the medium of space which enters the 
de-electrised rear of the body, o shows the state of 
A when at B, de-electrised from being impelled, in the 
same figure ; the dots are the vacated minus-pressure 
matter, the light part of the figure the de-electrised 
rear and the parallel lines the medium of space en- 
tering the de-electrised portion. 

The state of g is that to which the body is and all 
bodies are brought by the previous impulse when the 
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body is first made to part from the sensibly impelling 
cauie. The motion which follows is caused by the 
pressure of the medium of space on the de-electrised 
rear of the body. 

G represents A when at B under the maximum of 
force, or of force equal to that of the first impelling 
cause. Afterwards the motion declines, in conse- 
quence of minus-pressure matter returning, shown in 
the figure h by the inwardly converged dotted lines, 
which matter, by displacing its equal of the medium of 
pressure, causes the motion to decline, ik show, in the 
light part of each, the increase of acquired returning 
minus-pressure matter and in consequence an equal 
loss of the medium of pressure, therefore the further 
decline of motion, l is the projectile whmi having 
become sated with minus-pressure matter to the ex- 
clusion of all excess in its rear of the impelling me- 
nium, by which it is under equal pressure on opposite 
sides, rear and front, consequently at rest. 

The first impelling force causes the body to vacate 
from its rear some portion of its firee minos-pressinre 
electric matter, as would be any light substance 
loosely attached to the body ; while from the frcmt 
nothing of the kind can happen: cm the contnry the 
front acquires the like matter as the body is bdng 
impeUed. The de-electrised rear acquires the me- 
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dium of pressure, in proportion to the degree of de- 
electrisation, the pressure of which causes the motion 
of the body to be continuous. Minus-pressure matter 
begins to return from the instant the previous im- 
pulse has ended and displaces in the same degree the 
medium of space which makes the motion be declining. 
So when the rear of the body has acquired its full 
complement of minus-pressure matter, it is pressed 
equally on all sides whieh leaves it nnimpelled and at 
rest. All motion and in every direction is promoted 
after the manner above described. 

In all subsequent figures, the outward converging 
dotted lines E represent minus-pressure matter left 
behind and by those inwardly converging h is meant 
returning minus-pressure matter. The light part of 
the figure is the vacated rear, tiie dark portion tiiat 
which possesses its natural quantity of minus-pressure 
matter. The parallel lines stand for the medium of 
space, the pressure of whiqh on the de-electrised 
rear, is, in every instance, the cause of continuous mo- 
tion. Hence in the plate each figure is to be consider- 
ed complete if not so delineated; and, in description, 
the reader is to supply what has been omitted in 
avoiding unnecessary repetition. It is to be under- 
stood likewise, that, in all instances of motion where 
de-electrisation in the rear is mentioned, it follows 
that the medium of pressure enters the vacated part. 
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AscBKDiKG Motion.— Fig. 26. a a body at rest 
on the ground, b its situation and state where the 
previous impulse ends. Its de-electrised rear has 
acquired the medium of pressure whi<^ forces it up- 
wards to s. The whole of the way the projectileis 
acquiring minus-pressure matter and losing the im- 
pelling cause by which the motion declines from B to 
c« moreso to d and ends at s. At B, although not 
fully sated with retumii^ minus-pressore matter, it 
does not ascend, but is supported in the air for an in- 
stant against the force of the centripetal ^ofw. 




Dbscbnding Motion.— Fig* 26. As the 
of pressure becomes displaced by minus-preasnre 
matter returning to the rear of B, the projectile he- 
comes unsupported and [nreei^tated by tiie centripetal 
flow as to F^ during which« nunus-preasiBre matter va- 
catesand the medium of pressure enters the rear. Being 
still impelled by the flow the body is fbrther de-dec- 
triscd in being precipitated to a, moreao asit arrives 
at ii« moreso at i. It loses nunns-pressure the whole 
of the way firom r to k and acquires additional incre- 
ments of the me£um of jnneasure as de-electrisation 
proceeds, the motion of consequence is accelerated; 
On striking the ground at k the body acquires all its 
loit minus-pressure matter and remains at rest. 
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. Were there not a centripetal flow there is nothing 
to cause the body to return to the ground : and as 
accelerated motion depends on increase of itnpulse 
the whole of the way, while the flow cannot be but 
equable, there seems nothing oontrary to the adopted 
principles, that, the &11 is a precipitation by the con- 
stant flow ; and acceleration of the &11 the consequence 
of the body becoming more and more deficient of 
minus-pressure matter and acquiring the medium of 
pressure in its rear as de-electrisation proceeds. 
Another indication of there being a centripetal flow, 
is, the circumstance of there being no acceleration 
but' in the direction of descent : and as by such a flow 
motion in every othtt direction should be retarded, 
which is the natural feet, the Hi/pothe^is may not be 
altogether chimerical. , 

The centripetal flow being productive of weight, 
w^ght and momentum are the same ; hence as mo- 
mentum is increased the same body is heavier at one 
time than another and weight is iiecessarily in the di- 
rection of impulse. A body may be horizontally 
moved so as to have no downward weight, or not de- 
press a w^h-bridge in the least. All bodies being 
under the centripetal flow are pressed towards the 
earth and according to their quantities of matter are 
made ponderable, and more ponderable according ix> 
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their deficiency of minus-pressure matter. - Thus, a 
piece of Bcantling, supported by an upright post under 
each of its ends, that shall support a hundred weight 
in the middle, will be broken by half that weight let 
fall on it although the momentum at the end of the 
fall is but one hundred. At the beginning of the M 
the weight is fifty at the end on^ hundred : for at the 
end it would lift one hundred in the opposite scale 
into which it might be let Ml. The fifty let M 
breaks the scantling because it de-^lectrises the wood 
at the place of impact, the hundred does not efiect 
de-electrisation from being placed gently on the wood: 
the medium of space rushes into the de-electrised 
portion and assists in making the fracture. It is si- 
milar with breaking a stone by a hammer. There is 
no difficulty in accounting for a knife under force 
dividing a cheese, but the hammer does not enter the 
stone. The hammer does not divide the stone, the 
medium of space is the splitting cause, which enters 
as the hammer effects de-electrisation of the stone and 
causes the various directions of motion of the pieces, 
each of which has its impelling cause, which cannot 
bo imputed to the single direction of impulse of the 
hammer. Weight bemg momentum it is lessened in 
one direction when increased in ano^r which makes 
a stage-coach continue running on three wheels that 
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fidls when the horses stop. The coach is de^lec- 
trised in its rear by the motion of the horses and 
acquires momentum in the direction of motion, not 
by lis motion but the pressure of the medium of space 
<m its vacated or de-electrised rear ; as does a man 
moning. The force which propels a man along the 
ioe—of less strength than his own weight—on skaits 
or over a ditch in leaping, is that of the pressure of 
the medium of space, the previous exertion de-elec- 
trises him in the rear of motion for the reception of 
this medium. 



Reflected Motion. — Fig. 27. Two ivory balls 
CD suspended by cords of equal length from the point 
T, when raised to equal heights in opposite directions, 
each at the fiill length of the cord, and let free from 
the hand, both are precipitated by the ceniripetal 
flow^ both leave minus-pressure matter behind, each 
acquires the medium of pressure more and more during 
the descent which accelerates their motion. Previous 
to their mutual impact the physical condition of each 
is as represented at DC. After impact has taken place 
they become impelled asunder as ba. The concussion 
causes the minus-pressure matter in the side c to va- 
cate that side and occupy the opposite, and that in 

3a 
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side D to occupy its opposite. The vacated sides cd 
^re now as the sides ba into which the medium of 
pressure enters and forces the balls asunder. 

In like manner when f is let fiill^ that is, allowed 
to be precipitated from the air, it bedoilieB de^lec- 
trised more and more in the rear during the whoteof 
its descent and before striking on the n^arbl^ slab mn 
is circumstanced as o. At the instant of impact fte 
minus-pr^^ure matter in front p^ vacates tli^t sid6 and 
occujnes the opposite as at k. Thig now vacated side 
Q acquires the medium of pressure which lifts the 
body suddenly to i. From i to H returning electric 
matter is displacing the medium of pressure and the 
ascending motion of consequence decliness. 

That reflected motion is caused by any action of 
one ball against another is in contradiction to the law, 
that, equal opposing forces destroy each other. The 
rebound being less in height than the &11 militates no 
little against the common phrase, " action toid re-ac- 
tibn are equal." That, at the instant of impact, the 
ball and slab become altered in shape at the points of 
contact and each impels the other from the sudden 
restoration of form is incredible. Besides, the ex- 
pansion could not exceed the original circomference 
of either ball, nor surface of the slab, and from these 
expansions being opposed to each other nothing of 
rebound could be effi^cted. 
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Pknduw>us Motion. — Fig. 28. The ball of tb^ 
pendulum zc belog lifted up to a is, while in the 
hand, at rest and sated with minu^pressure matter : 
when let go some portion of its electric matter is left 
behind from the side b in the rear of motion and more 
continually during tlie descent to c, in ponsequence of 
being impelled the whole of the fi^U by the centripetal 
flow. At c the medium of pressure i^ its rear fprces 
it to D thence to s. From G to « it is oppo^ by 
the centripetal flow and acquires returning electric 
matter, which, by displacing the medium of pressure 
leaves it under reduced velocity. At £ it is supported 
against the flow. Now taking fuk the returning vibra- 
tion, at F the force of the centripetal flow overcomes the 
support, represented by the parallel lines B, by the me- 
dium of pressure ; the body then becomes de-electrised 
in the rear f, is precipitated to g thence to h, thence 
is lifted to K as before, and during the ascent it is ac- 
quiring minus pressure matter, as at i, which displaces 
from its rear the lifting cause or medium of space. 

Probably a ship's velocity is ascertainable by the 
pendulum. Thus, let a represent the state of the 
bulb, on land, before it £41s. Tjbo light side of c is 
the measure of fprcQ, velocity, or momentum at the 
end of the &11. Then the light side of f is the mea- 
sure of the ship's velocity and shows the de-electrised 
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state of the bulb bef<Nre it fells, owing to the motion 
of the ship. At the end of the Ml, on board; the 
force at h is equal to the force at c plus the force at 
F, and the excess of fojce at H over the force at c 
gives p the force or velocity of the ship. Or taking 
I the ascent on land, K is the ascent on board to be 
valued in knots or miles by an index. The velocity 
of the pendulum aa land being known, its velocity 
at sea includes the land and sea velocity^ the di&r- 
ence is the velocity of the ship. 



Rolling MoTroN.~-Fig« 29. a a ball in its sated 
minus-pressure state lying at rest on a horizontal 
plane. When impelled by the hand to b and the hand 
withdrawn, it is, as in the figure, de-eleotrised » the 
rear and impelled forward by themediumof pressure; 
but on account of being at the same time ^pressed 
downward by the centripetal ftow its ^ vertical axisi be- 
comes upset as at c. While being impelled towards c 
the ball is retarded by its pressure onr the plane^ and 
from these circumstances taking plaee^ the entire of 
its forward motion the ball is m^de to p^fona voUing 
motion. The pressure on its rear keeps the rear 
continually, in some degree, de-«ltotrised^ but less and 
less at every stage of advance, and from B to B, that 
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18, from die end of the previous inypiilse.to the^ball 
ootning to rest, returning miniuhprossure rmatter is 
displacing the medium productiTe of motiont' 



Diagonal MoTiON.*~Fig. 30. Rectilinear motion 
being in the direction of impube or of greatesfc im- 
pulse, so when the body sv, althougb struck by a 
force moved in the direction rq, is impeUedia the 
direction vr, MS is the direction in which ttm mediwn 
of pressure acts on the rear of the body in the strong- 
est matter. 

• 

Were the body B struck by a force moved from a 
to B, the side B would be de-electrised : were it; stpick 
in the direction do, the side c would leave its nuqus- 
pressnre matter behind, and were it, at n, struck at 
ooce by the two forces, as from he, it would be de- 
eleetcised in the three quarters fgn. The quarter^ is 
not de-electrised : the quarters FN are each J^ut,5)nce 
or singly de-electrised, while o has heea.d9ui)|y. de- 
electrised. So that although the medium of pr^s^fure 
rushes into FN, the vacuity in q for admission of. the 
medium is greater than iiL either « Uk is. the direction 
of strongest impulsive pfesswe, cpnwquently p? is 
the direotioa^f ^cct m ^ liir-. 
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The Whiruhq TAaLS.^Tr.Fig. 3L A body placed 
at the oentre A, the table being revolved, is revolved 
round its own axis by the table : but when removed 
from the centre and placed at T, it is carried by the 
table in the direction tb and during its motion be- 
comes deoeleotrised in the rear. It is now under two 
forces, the tuble, and, in its rear^ the pressure of the 
medium of sparse. The first alone would movQ it in 
a circle, the second of itself impel it rectilioearly or, 
in a tangent to that circle, to B. Both acting at once 
ei| the body prevent it moving in the eircle bht or in 
the direction be : by both it is moved along the dotted 
line BC. During its approach to c it is more and more 
de^electrised, and while carried round by the table 
the medium of pressure on its rear forces it across the 
circle of rotation C6, whence, by the two forces, it is 
made to take the direction of the dotted line CD. 
When forced beyond the margin at D it is moved 
by one force only, the mediupi of pressure, by which 
it is impelled towards f. 

Throughout the whole there is nothing of ceotri- 
fiigal force or centrifugal effisct. At the centre were 
any such force generated it would be most strongly 
evinced and the effect, motion, in the direction of 
radius. And although the body is made to recede 
more and more from the centre, its direction of motion 
TBCD is not centrifugal but curvilinear. 
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Newton says all motion is rectiliiieiur, alid to mdke 
it otherwise tw6 forces tnust act differently on th^ 
body ^t the i^me time : but the motion of a fly^Whe^l 
and by a single p6wer is not reetili Aear ; and on the 
wfairUng table^ in moderate motion^ a body may be 
m^de to iiwi br h i a perfect cit^de by a single force. 

A stone revolved in a ^ing id circuAiiditanced isitiu^ 
lariy to one <HI the whirling table. At ev^y revolu- 
tion it becomeis more de-^kctrised in the rter. W^^ 
the sUi^ to brdak at the bight, centriii^l foroe would 
then be evinced by ike stone flying <^, not at right 
angles, but, in the direction of <hte fidiug, in a straight 
line fr6m the centire of motion, Hie hand. This beilng 
impossible it is evident^ the force by whidi the stone 
is impelled is not in a tsentrifugal direction but in a 
ditection the same as that of the 'efifect. 



Rotary MoriON.^^Ftg. 32. A fly-wheel abb un- 
isonnected with machinery, turiied by the hand ap- 
plied to a winch. Tiie arrows indicate Ihe direction 
of motion. Tfaeimr&ce of the periphery, also each of 
ihe aifms, while in UMytion, suflfcirs loss ^ mimB^jpres- 
sure matter in the rear of motion and in greater propor- 
tion as the part is ferthet from the centre of motion. 
Into every de-^lectrised part the medium of (pressure 
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enterSi the force of which it is that turns the wheelafter 
having been set going; and in de-electrising the whole 
lies the difficulty in first setting the wheel into mo- 
tion, the general pressure against the minus-pressure 
matter in the wheel having to be overcome before 
the minus-pressure matter can be displaced for the 
admission of the medium of space. 

When the hand has been withdrawn from the winch 
the wheel continues revolving ; it is then under way, 
because the medium of pressure is but gradually dis- 
placed by the returning minus-pressure matter. AU 
circumstances considered, the mistake is obvious, 
which assigns the &cility with which the wheel is 
kept in motion by the hand at the winch and a simi- 
lar wheel of a turning lathe by the slightest pressure 
of ihe foot against the treadle, to force put into the 
axis which proceeds to and accumulates in the peri- 
phery. That the medium of pressure acts obliquely 
on the de-electrised parts, as the parallel lines ff in- 
dicate is obvious, from there being no motion pro- 
duced by a force tending from the periphery to the 
fixed centre. Still it is the parts of the wheel are 
rendered oblique to the pressure as the machine is 
being revolved. 

The wheel comes to rest when all excess of the 
medium of pressure has beep removed bjr the returning 
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minus-pressure matter — not by force going out, nor 
resistance of the air — but from the natural poww 
being withdrawn, and this being effected not instan- 
taneously but gradually, leaves the wheel in a state of 
declining motion after the hand has ceased to be ap- 
plied to the winch. 

A ship under sail does not immediately stop when 
the wind has dropt ; a steam vessel when the steam is 
shut off; a boat when its oars are shipped, nor a coach 
when the horses have been checked ; each has been 
de-electrised in the rear while kept in motion, and 
from each the medium of pressure requires time to 
be wholly displaced. It is the medium of pressure 
acting on the rear of a man or horse which prevents 
either stopping suddenly in the middle of a run. 



Planetary Motion. — Fig. 33. Let we represent 
the earth, nabcs the earth moving in its orbit, ss the 
sun. The parallel lines at abc the medium of space 
pressing on the de-electrised rear of the planet. The 
numerical figures are assumed degrees of pressure. 

Were the pressure of the medium of space on the 
side 8 greater than on the opposite side N, the body 
of the planet would be moved in the direction N6. 
Were the pressure at the same time greater at w than 

3b 



i'¥he*mbti8h Would Win'the diagonal direction ea. 
ftut wtre'tlie Siin *SS the cause of the pressure being less 
al E flian w *f lie motion would be in the curve line na. 
This stafe of unequal pressure being constant and the 
silri stationary, the earth would be moved round the 
sun, maintained in endless revolving motion and its or- 
Kt'a pet'fect circte. And as ihuch as the excess of pres- 
sure at s exceeds the excess at w, so would be the radius- 
vector or distance at all times of the earth from the sun. 
* 'fneearth being in motion it has obviously greater 
pressure on the rear than fronts oii the side s than N, 
on the side tacing the south' than north. Then as the 
east or 'sotar rejrions are more rare the xtt^^ the 
sun. on the western side of the earth thb pressure 
is constant! V srr^at^r than on the eastern. lii these 
natural means there is competent cause for the earth 
being in endless motion and the motion orbicular, 
rmpul^e is endless and the minus-pressure means 
constant. There needs none of the assumed central 
forces : no gravitating by the earth, no centripetal 
inward drawing by the sun, no projectile force to start 
the earth into motion at the beginning to leave it 
111 endless self-mbtibh under any attractive influence 
01 the sun.* 

The motion of the earth, however commenced, 
leaves the body of the planet peVinanently de-elec- 
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.trised in the rear, while in front minus-pressure niaj(:ter 
may. accumulate, but cannot lessen ; by which thp 
pressure on the rear is necessarily and constantly 
greater than on the front in the direction of motion. 
In addition to the sun and solar regions there is, for 
minus-pressure means, on the east, always existing in 
the atmosphere and as it were flowing into the hq- 
misphere facing tlie sun, electric matter forced daily 
towards the rarer, which is the eastern,, hemisphere 
of the earth's atmosphere. On these minus-pressqre 
pxeans, .together,, depend the diflFerence of pressure on 
. the si^s sw, .east ajid wesjt of th,e .^arth. . 

The d^ily mujiu^rpressure flatter constantly pressed 
througji |Jb.e atmosphere to the solar .side^, is the me^ays 
of. profiueipg the yi^u^l pressuj-e productive of the 
perceptipps familiarly named daylightp break pf day 
and twiliffht, ai^d most probably of the.boreales phe- 
noipena^ When thcj eyes are. directed^ to the east, just 
Mwe ?un^ise,^U is^ i.m^ined li^ht is pouring into 
the atmosphere from the eastern hemisphere., While 
the SUQ remains above the horizon our hemisphere is 
full of thi^velectric matter, a,nd which, isahinderance 

Hence it i& said we cannot see the stars for the lio;ht. 
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phere, the latest retiring portion of which affects the 
optic pressure on the retina so as to promote the 
perception named twilight or the crecuspule. 

From the forgoing outline of a theory of orbicular 
motion, it follows, that, as the sun is not stationary 
its motion must necessarily affect the earth's or- 
bit and cause it to vary from a perfect circle ; and 
that, as the minus-pressure means on the nortli and 
east of the globe may fluctuate in quantity, the orbit 
is subject to mutations, some imperceptible, some de- 
ducible from the seasons being irregular and extreme. 

In the whole suggested, there is nothing but natu- 
ral physical means and constant impulse. The whole 
self-acts and self-regulates. Were the sun to stand 
still the earth could not, but its orbit would cease to 
be eliptic and become circular, which must happen 
at the same time to every planet in the solar system. 
The irregularities of the planets cannot greatly in- 
crease while restoring means are so intimately con- 
nected with their motions. The principle of disorder 
is unconnected with the system. Thai in time the 
restoring hand of Deity would be requisite to replace, 
in His own divinely-formed works, primeval order, is 
a notion unwmihy the mind of man, of the Astrono- 
mer most unworthy. God thecnise and plan without 
itifinite presdence, who dol tbihk ( II Let^ua lather 
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fifty wifth Leibnitz— >the world is a machine that should 
proeeed for ever by the laws of mechanism in the 
most perfect state by an iaviolable necessity. 

Of the central forces, such as projectile, gravitating 
and solar-centripetal, said to cause and continue pla- 
netary motion, the whole are hypothetical ^d incon- 
sistent with the principle of inertia. A planet cannot 
keep in motion from no cause; nor can it be the cause of 
present motion that which impelled centuries back and 
then ceased to impel. In the next place, from motion 
depending on impulse tt cannot be out of the direction 
of impulse. Were the earth originally impelled from 
r to s and even could it proceed from 8 without being 
further impelled, SG must be its direction. When be- 
tween NO were it drawn by the sun, the novel direction 
implies not only a novel impulse but all effect from the 
first impulse being at an end. Were N8 a billiard- 
ball struck by a force moving in the direction fs and 
impelled towards o, and any where between no were 
it drawn by. a thread towards ss, it is then acted on 
by no force but that of the thread. So were the earth, 
from being attracted centripetally, drawn out of the 
original projectile-force-direction by the sun, the pro- 
jectile force and its effect are at an end and the novel 
direction could only be to and terminated at the sun. 

The gravitating theory not only makes the earth 
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gravitate to.. t)ies[on^ilmt.ihe s»n attract and draw 
the earth toward^ itself. Two*fiiich Ibroes aresuffi- 
cient to destroy .orbicular mo^oq even did the original 
projectile efifect continue after impulse. There is not 
imputed to .the sun other tljifm a drawing-in power, 
an attracting power which diverts the earth's motion 
out of the original rectilinear iqto curvilinear and 
orbicular, which evidently leaves the plan^ free of 
all impulse; andeflSsct but. that which J;^nds towards 
the sun. From whichit is .^friderntth^ central forces 
are not only hy polthetical but ^uf0^nd€|d9 ui npirespeqt 
isapportedby ^be ph ^omena they are m^nttq proQ[^Qte 
and contrary tp, the law of motiqa^ w^hich m^i^t^lns , 
that, any change in th^ directixpij-of i w()itipRi dqp^pjjs 
on impulse b^ing^ renewed ift.ey^ryjppyel, jiif^tia^. 
That there is jpothing of ,tl»e. Q^^fttjralj.foiipj^^.cappg 

the orlpicwlar mot^n of apia^*ti»»SVi4ep.tj,f^W?ttfi^ 
1 acting in. cpu^^nfition jbeiijg j^flppq^^iblp^/pijj ^^^rq f?jHe 

,i3 i^id I tp- comqipijcq acting) ,tbe ^9^ W. 9m^^ i PAi^St- 
r . »Jt is^butnatvijal to a» ine^rt p>ag8i9f,inj^t?K JWf^jjs 
fund^naent^^ in, dyij^wicpr.tbaiU wihRH,th^>4ir/|c^P^.f f 
motioUjAS ;9h^9ge^,|fresh4FPpujb0Mba^!.it^k€^^ pJ^9P- 
,TIj^^^s^^plape| pa^y, tesai4.t9)¥XP!V?^>i^fiy|q?y,^^P- 
» ti9n,.^%fifli|jv,.tq:4.fc%!iiip^the^cp^rftry d^^ 
B^,tl^^ce ,?:ftiwc^,,t9>9,r.thgpc^ b^ki(^rRr%,t9,N^^;jif?y 
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impulse as changes of difection,' a constriicticm 'and 
procfeediiig too aliorii^ous to b^ for hh ihstaiit enter- 
taitietf in idea. Nothing but a medium of pressure 
and minus-pressure means are required ' to' produce 
tlie phenomenon, orbicular motion. 

The diurnal motion may take place somewhat after 
the following matfner. The daily electric* matter 
being in constant flow westwardly and th6 earth in 
l^i^fdlf; leaves the pressure on the opjitosite side of the 
earth'^Mirtable, as is' the lesser )pressure*ori 'the solar 
side .at the same time. » Under such circumstances 
the body of thie earth is of 'necessity kept- reVblving 
round its ^xis. '^ " '^ *i . ^ ■ * -. . . . 

As the sun is a minus-pressure means to the earth; 
so may the earth be to the moon, , and' the^ lattteV be 
retained in the vicinity of theibrmer as are the pla- 
nets in that of the sun.- And ai» ihe solar^ system is 
but a portionof the system of the universe, the moon 
is held in its position to the earth as the^ planefs 
in their's to the sun during the general- tramfefer of the 
whole ?thtdiK^h thfe immensity of ispaoe. ^ • -»'^ , 

< ^ . ; • .' ,..' , . .... . .'^ V. ;:..-■: - 

Animal Motion;— The mbtioTft 6f anitiSiafi'iti'^- 
^nd watei^ depends oh 'the cdtoiftffi pi%sSti¥b"l^rig; 

sure matter within the body. 



II ii noCIke telllii* d» pcNPor ornliiiT fiundty 
cf ^ofilioB wmiam v wmtm; «e may will to go fiur- 
«ud aaad viD to sta^ IihI wiAoiit Ae nmBcokr me- 
T^**" maAtBt Itg mat am cu be mored ; if lihe 
masdcs he da l foy ed wiBhigcMBMt Mke as walk^it 
euBwt caiae tte body to porSHB loooniotioiiy tiie kg 
to move or flie em to me. TbewillisiiotaeBine, 
it is odty a Ju ec to t of enosal Botion. 




bodies, Aat is^ ct tmmAamag d» minne-pieanre 
ekrtm —II I r wiflm Am liroai osie port of their 
body to aeodwr^ lor die jM s ipM e e of noeiYiog in its 
place tiie m e dium of pnsame* is jofciahle finom ta* 
rioQs ctremaslsBBea: 

Wen a hiid* sqpesi aveafiag from dm graoid, de- 
ekctns ediadmiearaaa ito sM i wbenfapeihlyimpdled, 
it wtpold be impdie d mm dmahme after the p ref iom 
impobe ami by die me&om €i pmay s ui fereihly m- 
teriag dm de - ckUii ssd part. Bat a ahmo camiot 
cbansne its Areedoo of saoliosi, dm bird can at the 
comsmadofwilL Tim fi|^ it is dmagkt, the wii^ 
dBwtbyalrikui|tdm air m die oaia <rf a boat strike 
agsmst dm water. Bat wlms dm actionem the wii]^ 
m the asme dmiag efefy-chasfge of dveclion of flight, 
itisolmom aoewodMr physsDol osamariat the 
ofwdlisiioaMiiaad, Acrom; 
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Udcends from the ground while flapping his wings 
nearly against his sides, yet at a certain height flies 
at right angles to the ascending direction and flies* 
horizontally with the same performance of wing. 
Afterwards his flight may be in a circle, which in- 
cludes every direction of motion, the wings main-> 
taining the same direction of flapping ; or he performs 
a circle in the air with motionless extended wings. 
How is a bird to give force to its own body. A 
swallow darts through the air with closed wings and 
alters its direction at will, by reason of it being ena- 
bled, at will, to transfer minus-pressure matter from 
one part of . its body to another for the medium of 
pressure to enter the vacated part the force of which 
is the bird-impelling cause. During the most rapid 
motion of wing the hawk at times does not fly, but 
remains stationary over a smoking chimney in frosty 
weather, and then, from that place in the air, darts on 
itsprey with a inomentum much greater than did it 
fall from having been shot. When an eagle sails on 
extended wings, it cannot be maintained the buoyancy 
of its enormous body is owing to extent of surface,- 
or an unloaded parachute of much larger surface 
could not descend. Although wings assist flight, 
and at. times its. change of direction, the pressure 
of the medium o^ spaoip . is . the truly impelling 

3c 



300 MOTION. 

cause and doubtless the action of the wings contri- 
butes to keeping the interior of the body in the de- 
electrised state necessary for maintaining it under 
unequal pressure. Were wings the sole impelliiig 
means, domestic fowls would fly as other birds. The 
tame duck has larger wings than those of dunghill 
cocks and hens, yet possesses but Uttle power of flight. 
It is this Yoluntary ability of what may be named, 
unequalising internal pressure, that enables flies and 
Uzards to walk back-downards on ceilings and the 
enormous Walrus on floating ice. It cannot be said 
the fins of fish are sufficient to impel their bodies 
arrow-hke through the water : it is owing to the air 
in the swim being de-electrised in the rear, perhaps 
from being voluntarily compressed toward the front, 
and leaving the rear under excess of pressure. By si- 
milar means the oyster de-electrises the cartilage and 
perhaps the shells of his house, leaving the whole un- 
der an excess of external pressure. The ligament at 
the joint may be divided, the shells broken, yet until 
the oyster is rendered lifeless, or separated fr*om the 
cartilage, the difficulty in opening is nothing lessened. 
To overcome the collapse requires a force much 
greater than the tenacity of the fishy cartilage. The 
limpet is held to a rock by external pressure, which 
is subverted at the will of the animal instantaneously 
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and the shell drops off the rock suddenly. How is 
the no-palmed, all-fuigered lizard to make a vacuum 
at every step during its rapid movement, or the 
Walrus with only two feet on the ice at once while 
walking. The worm is forced forward on the same 
principle as birds and fishes. Perhaps proof might 
be obtained experimentally, by placing a goat or cat 
in a scale counterpoised with weights, the scales being 
considerably elevated above the ground, whether the 
animal when scared would not make its scale prepon- 
derate. Somewhat of the kind takes place within 
the human frame on several occasions. Muscular 
leverage could never empower a man to carry himself 
up into and throughihe air while leaping : in skaiting 
he makes no impelling effort, after fitting his body by 
the previous exertion, for being impelled. When the 
foody of a man on his knees is pierced by a musket 
ball it instantly becomes whipt up several feet into 
the air, which is by no exertion of the man, much 
less of the lifeless body, but arises from minus- 
pressure matter being set free and the medium of 
pressure entering the vacated place. To which may 
be added death by the wind of a shot. The shot is defi- 
cient of electric matter in its rear ; the body it passes 
gives the like out, and the acquired excess of the me- 
dium of pressure within the body breaks the bones and 
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forces the humours outwardly in tumours and blisters. 
There are but few who dance with their entire weight 
on the boards. A Taglioni of two hundred and fifty 
pounds weight, if dancing in a scale, would not, at 
times, elevate ten pounds in the opposite scale ; wheu 
performing cutting-steps in the air her whole weight 
is lessened on the scale, not by herself, but the me- 
dium of space internally pressing her upwards. 

The eflFects of galvanic application on human sub- 
jects, which are promoted by drawing off electric 
matter from the nerves and muscles, show, that the 
common principles of action, under systematic order, 
are concerned in promoting the whole of the animal 
functions. Muscular contraction and expansion, in 
degree, naturally take place after life has become ex- 
tinct, the like as while vitality is connected with the 
body. The heart of a turtle is inflated and collapsed 
many hours when out of the body. The flesh of veal, 
particularly of the neck, is in expanding and con- 
tracting motion long after the animal has been killed: 
so would the flesh of any other animal similarly de- 
electrised, by reason of electric matter and the medium 
of space entering the part and becoming alternately 
displaced. It is not superstition altogether which 
first prompted the application of a dead hand to 
effect the removal of a wen. Sudden death presents 
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an extreme case of electric circulation, from which it «^ 
is presumed contact between the ^and and wen will 
excite circulation in the latter. But some covered 
part of the body is better than the hand. The appli- 
cation should be immediately on life becoming extinct 
and the wen moistened or covered with some con- 
ducting, that is, electro-communicating substance. 
To which may be added, that, in electrifying applica- 
tions to the human body in a living state and in pro- 
moting resuscitation, it should be ascertained whether 
the operation does not effect the contrary of what is 
intended, if electric matter be communicated it is 
contrary to the de-electrised result by friction. 

The voluntary power possessed more or less by 
animals of de-electrising their body in one part and 
transferring to another the minus-pressure matter, is 
the cause of the change of visual effect by the came- 
leon, which makes it be imagined the animal, at will, 
changes his colour. By a similar operation the elec- 
tric eel may promote a sudden flow of minus-pressure 
matter from the hand and body generally, attended 
with an equal sudden influx of the medium of pres- 
sure the force of which gives the electric shock as 
in all similar instances ; the preventive against which, 
perhaps is, to lay hold of the animal by insulators; 
the remedy, plunging the hand and arm in sated 
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water, water nearer 30^ than 60^. On these principles 
it is conceivable how the fire-fly promotes the sensa- 
tion of luminousness to spectators iatermittingly and 
doubtless to itself, how the porcupine discharges its 
quills and the turkey-cock raises its feathers. 

As a body is pressed forward by the medium of 
space when de-electrised in the rear, the same forcing 
cause, under similar circumstances, is most probably 
that which discharges the contents of the intestines 
into the rectum and the fceces from the rectum, also 
the foetus from the womb. Costiveness may proceed 
from the contents of the rectum being in a condition 
incapable of de-electrisation at will ; and throes of 
nature from de-electrisation at intervals, during which 
parturition is promoted by the medium of pressure. 

The foregoing ideas will, I trust, be canvassed with 
advantage by the truly philosophic physiologist 
and induce him to refer to physical cause in every 
instance wherein effects are produced in the animal 
system, the most grand perfornutnce of productive 
Nature, instead of substituting those unmeaning 
phrases so elaborately displayed in the writings of 
the Faculty and dealt out to their Patients, such as 
irratibility, stimulus, excitement, morbid sensibihty^ 
action of an organ regardless of what makes it act. 

As every physical performance is caused by the 
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single Power of Nature, Pressure, so all promoting 
means oonsist in the transfer of minus-pressure matter 
to effect unequal pressure. 



CoMETARY Motion. — Unlike a' planet, but like 
unto any other projectile, a comet is impelled in every 
direction. In a comet we have what may be consi- 
dered, the signs at least, exemplified of the foregoing 
principles of motion. The tail may be said to consist 
originally of vacated elementary matter from the rear 
of the body of the comet ; the coma electric matter 
collected in front. 

Were the office of a comet that of collecting all 
once used elementary matter, given off from the pla- 
nets and redundant in space, and returning the same 
to the Sun as the heart of the system for future cir- 
culation among the planets, it would be so constituted 
as to be impelled by the medium of space towards the 
sun, and from the sun when it had parted to the solar 
regions its gatherings. 

That a comet is impelled forward from being under 
greater pressure on its rear than front cannot be 
denied. In which case it is circumstanced as a cork 
in an interminable medium of water and as a stone, 
after leaving the hand, impelled by the pressure of the 
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medium of space acting more strongly on its rear than 
front. The tail, from being so much vacated minus- 
pressure matter, may be pressed after the body in 
consequence of the latter lessening the general pres- 
sure on the former. The tail, from consisting of 
atoms, may have interstices into which the atoms of 
all redundant elementar}' matter may be pressed, and 
the whole constantly pressed after the body of the 
comet. The coma may contribute elementary mat- 
ter to the body and the body to the tail, and thereby 
contribute to the enlargement of the tail and accumu- 
lation of collectible matter. As the quantity thus col- 
lected may cause the general pressure to direct the 
comet towards the minus-pressure solar regions, so, 
into these regions, may the contents of the tail be 
forced ; and at the periheUum, after deUvery, the 
pressure may be such as to remove the comet from 
the sun to repeat a similar proceeding. 

The coma, from being minus-pressure matter, less- 
ens pressure in front, and if on the increase, lessens 
it more and more, which leaves the pressure at the 
rear of the comet on the increase productive of in- 
creased velocity of the body in its approach towards 
the periheUura ; during which, as deposit takes place 
in the solar regions from the coma and tail gradually, 
the motion towards the sun would be declining, and 
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i;vhen the comet became sufficiently unburthened and 
its original de-electrised state restored it would be 
pressed in the direction of its aphelion. 

Were the elementary matter to be collected in a 
comet's tail abundant in space and situated between 
the planets — and what these bodies cannot retain it 
is but reasonable to suppose would be found some 
distance from ihem — this might regulate the trajec- 
tory and be the means provided against concussion of 
comet against planet. That preventive-means esdst, 
is as certain as that the system cannot bring forth 
the blunder of an unforeseen imperfection. It is from 
the minus-pressure tail of a comet danger might re- 
sult to a .planet. By its too near approach to a planet 
the waters of the planet would be forced up into the 
tail as into an amazing waterspout, and which, on 
falling, as the planet revolved or the comet withdrew, 
would for a while deluge the hemisphere of the planet 
on which it descended. 

The rapid motion of a planet in its orbit is said to 
counteract solar centripetal attraction. Were this 
the fact there might as well be no solar attraction ; 
and that there is none is proved by the sun not at- 
tracting a comet to itself, although it moves with the 
most immense velocity, not only round, but towards 
the sun ; yet, instead of being drawn on the body of 

3Lj> 
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the sun, it flies, almost defyingly, away from the sun 
with the most inconceivahle speed. 

Theforegoinghintsmay he mere ideal, however, the 
little information Astronomers have promulgated on 
the subject of comets leaves full opportunity for con- 
jecture. One other hint may be suggested as to what 
appears an essential difference between a comet and 
planet beside the peculiar office here assigned to 
the former. A planet has an atmosphere which re- 
mains as such during the whole of its motions : the 
comet, it is presumable, has none and that if it had 
one originally it is left behind and constitutes the 
reticle of the tail. It has been hypothetically ad- 
vanced, that a centripetal flow of the medium of space 
into the earth is caused by the motion of the earth, 
perhaps principally by the diurnal motion, and that 
this flow retains the atmoaphere to the earth ; from 
which it may be inferred that as diurnal motion is use- 
less to a comet its atmosphere is not retained but in 
the state of a tail. 
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Visual Perception without Eyes.— In proof 
that perceiving visually does not consist in the eyes 
seeing, is most singularly evinced in the case of Miss 
McEvoy, of Liverpool, who could see and read 
without eyes. The history of the case is this : — 
About twenty years since, it was discovered by the 
parents of the young woman, whose age might be 
twenty or rather under, that she could read by her 
fingers as others by their eyes. The discovery hap- 
pened thuswise : she had lost all use of her eyes, and, 
on some occasion of a disputed text^ offered to find 
the verse in the Bible. Being questioned by her fa- 
ther how she could, she took from the surbase a 
reading-lens and applied it to the pages successively 
until she found the identical verse. The phenomenon 
being made public she was visited generally. Among 
the Faculty, party spirit ran high and her Physician, 
Doctor Renwick, was not well treated. It was consi- 
dered an imposition, notwithstanding every means of 
discovering a cheat were fully ajlowed the public and 
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tried. The Revd. Mr. Harris, a Unitarian Preacher 
of Liverpool, informed me he had bandaged her eyes 
himself in the completest manner ; he was convinced 
there was no imposition, but said nothing, owing to 
the bad feeling among the parties and, like the rest, 
from being Newtonian, could not conceive a book 
could be read unless rays of light came from it into 
the eyes ; yet how the retina feeling rays could make 
the letters be seen he could not tell. When the eyes 
of this young woman were most completely bandaged, 
she read a book, covered with the bed counterpane, by 
passing her fingers over the letters. When asked to 
tell the hour of the day by a watch, she touched the 
glass of the watch and replied, it is twelve, or one of 
the hands has been taken off. Of pieces of silk 
within a vial bottle she named the colours under every 
disadvantage of bandaging. Shortly afterwards she 
died. This was a case of bodily disorganisation as 
her premature death implies. This truly visual per- 
ception—not feeling and from being taught what 
name or colour to apply to this or that feeling, as 
now practised witli the blind'^ — most probably arose 
from inosculation of the nerves of the eye and feeliig 
sense perhaps within the brain. A leading feature in 
the case is, that before she lost her eyes and when read- 
ing, with her fingers on the printed words, there was 
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nt> breaking her altogether of the habit of pronouncing 
each word twice, as if she read both by her fingers 
and eyes. Until she became blind, the finger-seeing 
faculty Avas undiscovered. Nothing can show the 
fallacy more of seeing outwardly by image-making 
rays inside the eyes than this most singular case. 



Medium of Space. — When writing a letter the 
fingers placed on the paper some distance from the 
pen are tickled, the paper being stiflF. The motions 
of the pen on the paper disturb the medium of space 
within the paper and promote the sensation. The 
same medium it is, which, firom being disturbed by 
the motions of a watch, makes it be thought *' the 
ticking of a watch goes through a beam of wood." 
Houses and persons in bed are shook while heavy 
carriages are driven rapidly over the pavement ; in 
consequence of the medium of space being rendered 
discontinuous where the wheels come suddenly in con- 
tact with the stones. Let it be conceived we live in 
a medium of water, every similar separation and re- 
union of the medium would be productive similarly 
of general agitation. 



Minus-pressure Means. — Electric or minor ele- 
mentary matter lessens pressure on a body, owing to 
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the momentum of its atoms bmng as their size : to 
wliich may be added, the fiurther from the source of 
power the more reduced is the effect ; which is ex* 
emplified in any system of machinery depending on a 
single motive power and turning an extended spindle 
the motion of which keeps remote mechanism in 
motion. The more simple exempUfication is that of 
a turn-screw and the hand. The carpenter imagines, 
that, with equal force of hand a long turn-screw is 
more powerful than a shorter, because the longer 
turns a rusty screw which by a short one cannot be 
moved. The fact is, power is lost by the longer; 
resistance it is which is reduced. The longer is the 
lesser power. In screwing, the force is in the direc- 
tion of the required effect, forward ; in unscrewing it 
is the same to produce the contrary effect. A screw 
of difficult removal is much pressed in a direction the 
contrary of what is wanted ; to make it ascend is the 
object, pressing it into the wood the act. In unscrew- 
ing, the hand uses its force in two directions, forward 
to keep the tool in the slit of the screw, rotary to 
produce the turning and consequent ascent of the 
screw. Lessening the forward force on the screw is 
the object gained by the longer instrument : the whole 
of which forward force is got rid of when the screw 
has a head that admits of a winch. The tool may be 
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uselessly long ; the forward force by the hand being 
as before, it may be insufficient to command the posi- 
tion of the tool in the slit and too weak to produce 
any turning eflFect : or should the slit be deep enough, 
the greatest eflTect will be on some part of the blade 
of the tool in a twisting direction. The carpenter 
little thinks his exertion is employed oppositely to 
his intention or against himself, the turning eflFort by 
one hand having to overcome the forward effijrt by 
the other. 



Dry Rot. — This is the result of a species of gal- 
vanic circulation : the wood has its rarer elements 
forced out, as are those of the solution in the trough ; 
hence the decomposed wood, when in the fire, pro- 
duces so little flame. The loss of elementary matter, 
promoted by humidity and the immediately surround- 
ing air, is- succeeded by an influx of the medium of 
space, which renders the wood discontinuous and 
fi'iable : as respects texture, the condition of the wood 
may be compared to bread into which water has en- 
tered. Long seasoning and the timber having been 
seasonably felled appear the natural preventive. 
Poisoning the wood is poisoning the workman at every 
accidental wound of the flesh. 
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Quicksilver let fall by drops in vacuo, each drop 
becomes concave in the rear of motion convex in 
the direction of motion, convex in front; and when 
impelled upwards, concave in the rear and convex on 
the opposite side, the cimcave rear in each instance 
appearing luminous. This may be an instance of 
sensible proof of the theory of motion. The drop 
parts with minus-pressure matter from the rear which 
is productive of the visual effect, and the medium of 
pressure acting more strongly on the impelled side 
forces the yielding drop into the twofold shape, con- 
cave and convex. 



THE END. 



p. PAYN, PRINTER. 
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